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Spicer and Spicer alone... 


can assure you this complete 


range of products from one source 


Spicer has progressively BUILT FOR YOU during the 
past 45 years. BUILT FOR YOU with skill guided 
by the wisdom of experience. BUILT FOR YOU a 
range of products covering every need in the automo- 
tive power transmission field. BUILT FOR YOU a plant 
that employs the industry’s most advanced production 
techniques and equipment. 

The designing and manufacturing skill gained from 
producing millions and millions of Spicer units is used 
by a majority of manufacturers in the truck, bus and 
passenger car fields. Look to Spicer for assistance that 
BUILDS FOR YOU ... all the way from the drawing 


board through to service in the field. 
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@ The year 1950 will be an important one 
for the national defense of the United 
States and the peace of the world. The 
North Atlantic Pact and the Military As- 
sistance Program—both new vehicles for 
American codperation for the security of 
freedom—have major implications for the 
Industry-Ordnance Team. 


@ Orpnance—the journal of the Ameri- 
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can Ord A iati was 
1920 a year after the Association itself got 
under way. It has fulfilled an important 
réle in the interpretation of national and 
international developments as they relate 
to our National Defense Establishment 
and especially to ordnance progress. It has 
brought to its readers timely analyses of 
technical developments as they concern 
the weapons which American industry 
must produce in time @# national emer- 


gency. 


@ This magazine will continue to perform 
this service with the same earnestness of 
purpose which has marked its record dur- 


ing the past three decades. 


@ Atomic energy, guided missiles, rockets, 
recoilless artillery, tanks, small arms, ar- 
tillery ammunition, and the myriad of 
other things erabraced under the term 
“ordnance” will be discussed in these 
pages throughout the year, not because the 
American people have any desire to ac- 
cumulate vast quantities of them for pur- 
poses of aggression but simply to help 
keep the know-how of ordnance production 


alive for use in emergency. 


@ That is the real meaning of Industrial 
Preparedness. The American Ordnance 
Association is “pledged to scientific and 
industrial preparedness as one of our 


Nation's strongest guaranties of peace.” 


—Jhe Exitiorg 








To Preserve Ordnance Know-How 


HE mission of the American Ordnance Association 

since it was founded thirty-one years ago has been to 
keep American industry fully informed on technical re- 
quirements of our country’s weapons of defense—land, 
sea, and air. Likewise, the Association has brought to the 
Army, Navy, and Air Force the technical knowledge of 
modern industrial practice. 


Thus the dual réle of the A.O.A. benefits industry and 


the Military Establishment. It helps to insure the best 
weapons for America as a guaranty of peace. 

The American Ordnance Association is not a trade 
association. It is a technical and scientific nonprofit society 
of American citizens whose one goal is Industrial Pre- 
paredness. Individual membership—limited to American 
citizens—costs $10 for three years—hardly more than a 


penny a day! 


THE AMERICAN ORDNANCE ASSOCIATION 


705 MILLS BUILDING 


Since 1919 


WASHINGTON 46, D. C. 


Pledged to Industrial Preparedness as a strong guaranty of peace 
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They Packed a Pole Line. Into a Pipe 


Back in the eighties, telephone executives faced 
a dilemma The public demanded more tc lephone 
service. But too often, overloaded telephone poles 
just couldn't carry the extra wires needed, and 
in cities there was no room for extra poles. Could 
wires be packed away in cables underground? 

Yes, but in those days wires in cables were 
only fair conductors of voice vibrations, good 
only for very short distances. Gradually cable 


we'c improved soon every City call could travel 


BELL TELEPHONE 


underground; by the early 1900's even cities far 


apart could be linked by cable. 


Then Bell scientists went on to devise ways 
to get more service out of the wires. They evolved 


carrier systems which transmit 3, 12, or even 15 
voices over a pair of long distance wires. A co 
ixial cable can carry 18 conversations or six 
television pictures This is another product ot 
the centralized research that means still better 


service for you in the future 


LABORATORILIES Exelorinc AND INVENTING, 


DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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You Can Save 


TIME...MONEY... TROUBLE 


with 


CAST NICKEL ALLOY STEELS 


A fundamental difference exists between alloy steel 
castings and those of plain carbon steel... 


The unmatched combination of properties avail- 
able in nickel alloy steels, cast to shape, assures 
superior performance, greater dependability and 
lower ultimate cost. 


MEET EXACTING REQUIREMENTS 


Engineering requirements often call for castings 
with properties that are attainable only by heat treat- 
ment. Since castings are generally complex shapes 
and frequently vary in section thickness, simple nor- 
malizing treatments are often practiced. When 
quenching and tempering are necessary, substantial 
economies can result from using steels that ade- 
quately resist the tendency to warp and crack. 


RESPONSE TO HEAT TREATMENT 


Cast nickel alloy steels provide basic advantages 
for fabricator and user, alike. Well beyond the reach 
of carbon steels are the combinations of strength or 
hardness and toughness which can be obtained in 
nickel steel castings by simple normalizing. Their 
response to mild quenching avoids distortion and 
cracking, thus permitting the attainment of high 
strength with adequate ductility in large, cumber- 
some sections. This simply can’t be done with 


carbon steels. 


CONTROLLED IMPROVEMENT 


Nickel additions permit controlled improvement of 


desired properties in steel. Such control has resulted 


THE INTERNATIONAL NICKEL 
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in use of cast nickel steels in main frames for steam 
locomotives since the early part of this century. 
High toughness ... and strength along with ductility 
...are primary requisites in railroad service. Sig- 
nificantly, railroads now are the largest tonnage 
users of nickel alloy steel castings. 


ADVANTAGES OFFERED 


Extensive use in oil production, hydroelectric 
plants, steel rolling and forging, mining, milling, 
smelting and other heavy industries indicates grow- 
ing recognition of the following advantages offered 
by alloy over plain carbon steel castings: 


@ Stronger . . . higher yield strength 
@ Less bulk and deadweight 

@ Harder . . . more wear resistant 
@ Better response to heat treatment 
@ Greater shock-resistance 

@ Greater fatigue strength 


@ Less embrittlement at sub-zero 
temperatures 


INFORMATION AVAILABLE 


May we send you a copy of “Nickel Alloy Steel 
Castings in Industry”. This edition, containing in- 
formation for users, fabricators, engineers, design- 
ers and others, is yours for the asking. Write for 


it today 


67 WALL STREET 
NEW YORK 5, N.Y. 
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This is no idle promise. It is a proved 


fact, demonstrated day after day in the 


production of widely varied parts and 


products. Three tons of N-A-X HIGH- 
TENSILE are yielding as many finished 
units as were previously yielded by four 


tons of carbon sheet steel. 


This “new arithmetic in steel” is helping 
scores of manufacturers. They are taking 
advantage of N-A-X HIGH TENSILE’S 
greater strength and corrosion-resistance 
to reduce sections an average of 25% - 


and still provide greater strength and 


durability than can be obtained with 


thicker sections of mild-carbon steel. 


At a time when America must make full 
use of its steel-producing capacities and 
conserve its natural resources, the trend 
to N-A-X HIGH-TENSILE has national signi- 
ficance. Each ton produced represents a 
potential 33% increase in finished goods 
of superior quality. Investigate the 
opportunity to make each ton of sheet 
steel go farther—through the superior 


quality of N-A-X HIGH-TENSILE, 


GREAT LAKES STEEL CORPORATION 


COPYRIGHT 1948, GREAT LAKES STEEL CORPORATION 
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N-A-X ALLOY DIVISION, DETROIT 29, MICHIGAN ® UNIT OF NATIONAL STEEL CORPORATION 
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NOW... for the first time 


SUBSTANTIAL POWER 


, At Microwave Frequencies with Direct Crystal Control 


Now, with two new Sperry Klystron tubes, stabilized frequency control 
is possible at 10,000 mc. with 1 watt continuous wave power output. 
These multiplier tubes, the SMC-11 and the SMX-32, permit direct 
crystal control at microwave frequencies with this power level. 

Starting with a 5 mc. crystal, the frequency is multiplied to 830 mc. by use 

of an Exciter. The SMC-11 Klystron multiplies the 830 mc. to a frequency 

of 5,000 mc. The SMX-32 then multiplies this frequency to 10,000 me. 

with the same accuracy which exists in the control crystal (+0.0005%). 


This practical achievement of 1 watt power output with 
continuous accuracy of frequency control at 10,000 mc. 
exists only through the use of these two Sperry Klystrons. 


Write our Industrial Department for further information. 


GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION 
GREAT NECK, NEW YORK 


NEW YORK « CLEVELAND « NEW ORLEANS 
LOS ANGELES « SAN FRANCISCO « SEATTLE 
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tested! proved! accepted! 


BY U. S. ARMY ORDNANCE 
for Safe, Positive Heat in All Types of Military Vehicles! 
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New Stewart-Warner Personnel Heater 


South Wind 78 


Recently developed in direct coordination with the U. S. Army 
Ordnance Department, the “978” insures a plentiful supply of 
safe, dependable heat for personnel comfort and windshield de- 
frosting in temperatures as low as 70° F. below zero! 


Now available in 6, 12 and 24-volt models, this heater features 
a maximum interchangeability of component parts and is ther- 
mostatically controlled. Complete installation kits for a majority 
of military vehicles are now in storage under their proper mili- 
tary nomenclatures. 


Simple installation instructions are also available as well as 
technical service manuals and test equipment for organizations 
in the field. 

Inquire now about this reliable new South Wind 978 heater, 
available and authorized for your vehicle or fleet. 


STEWART-WARNER CORPORATION 
South Wind Division 
Indianapolis 7, Indiana 
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5 Ways to Cut 
Metal-Processing Costs 


Here are five metal processing jobs that take place in most 
fabricating shops most of the time. If you need to cut costs 
through faster, more economical cleaning methods and ma 
terials send for free literature 


ELECTROCLEANING 


Oakite Composition No. go, for reverse-current cleaning, re 
moves oils, greases, smuts that interfere with good electro 
plating on steel, Gives you a well balanced solution having 
high conductivity keeps oxygen bubbling off the work 
prying dirt loose at a rapid rate. It has good wetting and 
dispersing action. Plenty of buffering and water-softening 
ability. Has perfect bubbles—just brittle enough to prevent 
development of explosive foam 


BURNISHING 


Oakite Composition No. 3 gives rich suds in hard or solt 
water. Lubricates smoothly to prevent metal-on-metal scratch 
ing. Rinses freely and leaves no soapy film on work or balls 
Improves Juster quickly at low per-unit cost. Ideal for burnish 
ing stecl, brass, aluminum (wrought or die cast), zinc die 
castings and silver 


PRE-PAINT TREATMENT 


The Oakite CrysCoat process, designed for use in pressure 
spray washing machines consisting of two, or more, stages 
Designed, too, for use in agitated soak tanks for treating zinc 
die castings before painting. Here is a process that prepares 
surfaces for painting at amazingly low cost per tooo sq. ft 
I ' removes light soils 2) Develops on metal an inert 
microscopically thin phosphate base film that anchors paint 
to metal and localizes underpaint corrosion Prevents rust 


between cleaning and painting procedures 


PICKLING 


Oakite Pickle Control Ne 
vantages 1) Stable solutions even at 
fuming 


for hot sulphuric solutions gives 
you these five mayor ad 
high temperatures : Reduced hydrogen, less 
Complete rinsing, less smut j Long solution life 


Saving in Pickling time, acid, money 


PRE-CLEANING 


Oakite Composition No. 97 
water for use in spray-washing mac 


a new emulsifiable solvent cleaner 
that dilutes witl hines 
This material removes buffing compounds, drawing and stamp 
ing compounds, cutting and grinding lubricants, rust preven 
tives, metal chips and other dirts from steel, cast iron, brass 


aluminum, and zine 
FREE ADVISORY SERVICE 


Service Representative in your city for free 
metal-processing jobs There is no 


Phone the Oakite Technical 
advisory service 
on any one of these 
obligation 
GAKITE PRODUCTS, INC., 1\4F Thames SI, NEW YORK 6, N.Y. 
Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


"e6. Uv. 6. PAT. OFF 


SPECIALIZED INDUSTRIAL CLEANING 





MATERIALS - METHODS - SERVICE 
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PARACHUTE ARTILLERY 

A fully equipped field-artillery battery with completely as- 
sembled 105-mm. howitzers was recently dropped from aircraft 
by parachute for the first time at Fort Bragg, N. C. The air 
drop included about 150 soldiers, 4 assembled 105’s, and 4 
jeeps. Carrying complete tactical equipment, the men and 
their latest weapons dropped from seven giant C-82 aircraft, 
rendezvoused at designated points on the field, and went into 


tactical firing positions 
NEW ORDNANCE WIND TUNNEL 

A speed of more than ten times the velocity of sound has been 
attained for the first time in a new hypersonic wind tunnel at the 
California Institute of Technology, it was revealed recently by 
the Army Ordnance Department for which the tunnel was 


designed and built. The project culminating in this development 


Dr. H. T. Nagamatsu, Caltech Aérodynamicist, ex- 
amines test section of hypersonic wind tunnel 


De part 
having tre 


ntinental missiles 


artment has 
peeds well alx ve 
ssiles. The new tunnel already 
Mach 10. (A Mach number 


represent the speed of sound, which is 

, ; , “ae : ' 
approximately 7 i { ur at sea level The new tunnel 
operates contit und air velocities of Mach 10 can be main- 


tained for any t time desired 


TACTICAL JET BOMBER 
Air Fe newest experimental jet 
Martin 


omber, which is equipped 


Glenn I 


short-range tactical mis 
are swept 

the horizontal tail 
stabilizer. Designed 
pilot-ejection seats. 


s at the sides of the 
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WRITTEN 'N tHe SKY 
» ++ .YOUR GUIDE TO 


DEPENDABLE POWER 


Whether you're interested in engines as an owner and operator, 
or as a builder of equipment with internal combustion power, 
here's a sky-written message with real meaning for YOU. Not 
once, but time and time again over the past 20 years, Continental- 
powered planes have set successive new marks for distance, for 
endurance, for speed. Such spectacular feats are merely added 
proofs of the dependability and stamina which thousands of Red 
Seal engines are displaying every day in the year, in unglamorous 
but exacting specialized jobs on the ground. This is only natural, 
for all Continental engines—air-cooled models for planes— 
liquid-cooled series for transport, farm and industrial applica- 
tions—air-cooled single-cylinder models for lawn mowers, garden 
tractors and similar uses—share the same fine background. They 
are products of the same research and engineering experience. 
They benefit by the same precision-manufacturing skill. If you're 
buying power equipment as a user, or building it to sell, it will 
pay you to follow this sky-written guide to dependable power. 


ALL MAJOR AIR RECORDS 
FOR LIGHT AIRCRAFT 
ARE CONTINENTAL-HELD 


Continental Motors [orporation 








Appliance I 
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The late Capt. William C. Odom broke the over-water 
distance record in Janvary 1949, fying trom Honoluly 
to the Mainland, then in March he smashed his own 
record, flying the same Beechcraft Bonanra with stock 
E185 engine from Honolulu to Teterboro, N. j., @ 
distance of 5,004 miles. 


Gin RANCE™SS 


Woody Jongeward and Bob Woodhouse stayed aloft 
tix weeks and fow days in thelr C145-p0wered 
Aeronca Sedan, covering an estimated distance of 
79,000 air miles, and hanging wp an amazing sew 
reliability mark. 


William L. Brennand’s home-built midget with C85 
engine has carried of two national airraces at Miami 
and at Cleveland—tuming wp speeds in exces of 
177 miles an hour 





MUSKEGON, MICHIGAN 
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New Developments 





fuselage and underneath the cockpit, and the third is placed at 

AETNA o STAN DA e D the rear of the fuselage. Lateral control of the ship is provided 
by “spoilers” on the upper surfaces of the wings. These “spoilers” 
replace presently used ailerons. 


ALUMINUM FOR STOCK PILE 
The Aluminum and Magnesium Advisory Committee of the 
Munitions Board recently recommended the purchase of 
aluminum for the stock pile. Industry spokesmen expressed the 
opinion that the Munitions Board could obtain 150,000,000 
pounds of aluminum for the stock pile in fiscal year 1950 with- 
* Seamless Tube Mills out adversely affecting the domestic economy. That figure would 
ontinuous Strip Long include the 60,000,000 pounds which the General Services Ad- 
“ES poe ministration has agreed to accept from the Reynolds Metals 
Company (24,000,000 pounds), and the Permanente Metals Cor- 
* Pay-off and Tension Reels poration (36,000,000 pounds ) 


¢ Continuous Butt Weld Pipe Mills NEW NAVY TARGET 


The Navy’s antiaircraft gunners soon will be put to the test 
Galvanizing Lines by a pilotless radio-controlled, ram-jet-powered Martin KDM-1 


* Continuous Strip and Sheet 


© Piercing Mills © Plug Mills target capable of speeds close to that of sound. The twin-engined 
S| L [ r Navy model JD aircraft (Air Force B-26) will be modified to 

° ' e v » 
Eyeane EROS whemineiive act as the parent aircraft for air launching the KDM-1 target 


¢ Drawbenches which will be powered by a 20-inch Marquardt ram-jet engine. 
P ig At proper speed and altitude, the engine will be fired and the 
KDM-1 dropped. From that point on the KDM-1 will be guided 


wi: 


. 4 by remote control while being tracked by radar. Control systems 

ie : 

| dae may be preset but can be overridden at any time by the remote- 
control station. Upon exhaustion of fuel, the KDM-1 noses up 


sharply, a parachute is released, and the target drops gently 


into the water over which it was flying 


ARCTIC TIRES 

Wheeled vehicles operated by U. S. military forces in arctic 
areas are expected to perform more efficiently when equipped 
with tires made of a new synthetic rubber polymer that will 
bounce, not shatter, at 75 degrees below zero Fahrenheit 

As the result of tests conducted over a 2-year period, tires 
fabricated from the new polymer do not develop flat spots when 
the vehicle is parked. Moreover, threads will not harden and 
chip out, as sometimes occurs when true rubber or other 
synthetics are used. Under contract to the Ordnance Depart 


equip- ment of the Army, the Firestone Tire & Rubber Company has 


above. We put the arctic tire through resiliency, elasticity, flex-fatigue, 
. . 


and highway mileage tests 
are continui brk closely with 
« oF ee MORE POWER FOR STRATOJET 
The Army Ordaaite division in the agg ‘4 
The Boeing B-47 Stratojet, holder of the all-type transcon- 
° . . = 
designing, y and manu- tinental record at an average speed of 607 miles an hour, is to 
. 4 . be equipped with General Electric J-47 turbojets to service test 
facturing of @ materiel. 
. the new higher-power engines for use in the production-line 
B-47’s now being built for the Air Force. Use of the new jet 
engines will raise total power of the Stratojet more than twenty- 
five per cent. Each of the new engines develops more than 
5,000 pounds’ thrust, compared with 4,000 pounds’ thrust per 


I 


engine of the earlier J-35 turbojets 
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NEW INSTRUMENT PANEL DESIGN 


“ 

The AETNA STANDARD ENGINEERING C0 The herculean task a pilot has in watching the myriads of 
. , ; . 

re instruments needed to keep a jet bomber under control at high 

mn eased somewhat with the development of a 


NGS speeds has hee « 
_ — —_ ; instrument panel. Providing optimum visibility of all 


new type 





flight instruments, the simplified design and lighting of the 
new instrument panel enables Air Force pilots to observe sixty 
instruments and sixteen indicator lights with ease. To avoid a 
condition of distorted vision, the panel is tilted fifteen degrees 


forward from horizontal about an approximate axis midway 
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The lights on 


And what keeps them burning... 


By the big clock on the wall in Alumi- 
num Research Laboratories, it won't be 
sunup for three hours yet. But inside 
those lighted windows, dawn is breaking 
now. lhe dawn of a new discov ery. 

Let's mark the date... 

Was it the time 


tested their new alloy, 


Aleoa research men 
75S, and prov ed 
it strong as steel —so your planes, trains, 
and even the plate that holds your piano 


strings could have giant strength with 


ALUMINUM COMPANY OF 


meet - SHECT & PLATE ~ 
ELECTRICAL CompecToRs 
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SHAPES, ROLLED & EXTRUDED ~ Wit 
SCREW MACHINE PRODUCTS - 


feather weight? Or the time they dis- 


covered how to color aluminum, so you 
could have jewel-like home ACCESRSOTICS 
for pennies? The time they found the 


way to make high-purity Aleoa Alumi- 
num, that now carries high-tension loads 
of electricity from city to city? 

Which 


matter. 
What does matter to you is this: That 


time it was doesn’t really 


there were men 80 absorbed in research 
that they forgot the clock. That others 


stood ready, in our mills, sales offices 


America, 1400A Gulf Building, Pittsburgh 19, Pennsylvania 


* 800 - GAR ~ TURING + PIPE ~ SAND OPE & PERMANENT WOLD CASTINGS - 
fou + MeMImON PlemtaTS ~ 


FARRICATER PROBUCTS fasremeas - 


the hill that brought you better living 


and management offices to do the addi- 
work that 
covery practical, It matters that there 
Aleoa stockholders 


wofits used for 


tional hard made the dis- 


were thousands of 
with the courage to see 
growth, and for the research and plants 
that growth demands. 

Those are the things that have made 
Hard work. 


The challenge of the unknown 


aluminum useful. Courage 


They are the same things that have 


made America great. We know of no 


substitute for them. 


phat 


FORGINGS - ImPACT [XTRUSIONS 
BAGHISiom PRODUCTS 





THE BIGGER» 
THEY COME... 


Hunting big game is a 
man-sized job. That’s why, 
from the wild north woods 
to the jungles, hunters rely 
on Winchester SUPER SPEED 
and Western SUPER-X 
cartridges with SILVERTIP 
expanding bullets. Their 
world-wide reputation for 
smashing power and long- 
range accuracy is another 
example of the superiority 
people recognize in all of 
OLIN’s many products. 


OLIN INDUSTRIES, INC. 


East Alton, Hl. 
Products of Divisions, Subsidiaries, Affiliates: 





Winchester Firearms, A i igh Batteries, Roller Skates 
Bond Flashlights, Batteries «+ 
Brass, Bronze, Phosphor Bronze, Nickel Silver, Copper, Heat Exchangers, 


Western Ammunition, Torgets, Traps, 


Blasting Caps + Equitable, Columbia, Liberty, Egyptian, Texas, Western 


Commercial Explosives, Block Powder, Railway Fusees, Torpedoes. 
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between the upper and lower rows of instruments. This provides 


a nearly perfect visibility cone for the pilot, with emphasis 
placed on the critical flight-instrument group. By rotating the 
sides of the panel 15 degrees inboard toward the pilot, a focal 
point is achieved which places all instrument dial faces at ap- 
same 


proximately the viewing angle 


NAVY FIGHTS MALARIA 


\ new technique for isolating malarial parasites for laboratory 


been developed by medical scientists of the University 
the Office 


e technique, which involves the successful 


study has 


of Tennessee as a phase of their contract work for 


of Naval Research. TI 


development of certain malarial sporozites into cryptozoites in 


chicken embryo tissue cultures will permit constant microscopic 


of the valarial parasite development during the 


observation 


“malaria cycle.” Studies made possible by the new technique 


cted toward discovering a new weapon to fight the 


will be dire 
disease in its early stages, while the parasites are developing, on 
ground it has never been fought before. The question of how the 
their 


bstacle to 


parasites develop during a period of temporary disap- 


pearance in the body has been a major effective 


treatment of malaria 


TITANIUM IN QUANTITY 
The Allegheny Ludlum 


65-pound titanium ingots for some 


Steel Corporation has been making 
time, and it expects to pro- 
taken a 


turbines 


duce 400-pound ingots llegheny has already large 


order for titamium forging o be used in gas and is 


reported ready to accept orders for wrought titanium in any 


1946, 


stainless steel 


form. Pure titanium, unknown in usable quantities until 


perties IS ¢ trong as 


has many valuabl 
but weighs only six r cent ; uch. It has even 


salt 


greater 


steel to corrosion by water and 


heat resistance 
metal for jet-propulsion and nuclear 
it the National 


excellent corrosion-resistant properties 


resistance than sta 


acids and a much making it a strategic 


fission uses 


It is also reported t Aircraft Standards Com 


mittee is interested in tl 
factor in the 


of titanium because rust has long been a major 


surfaces. A 120-day test 


in which variou re posed to salt 


deterioration of ntrol 
produced 


ted and 


spray 


no deterioration other materials rus 


corroded 


CHUTE WITH SKIRT 


A new 


Navy parachute, designed fe igh-speed bail-outs frors 
jet planes, will soon standard pilots of 


Navy nd other : r aircraft. An 
| 


with less 


equipment tor 


extended-skirt” 


teature 


ides it shock and 


opening 
more descet 
Made 
Navy 


hundred different types of 


lots bailing out of high-speed planes 


entirely of nylon, the new parachute was selected by the 


itics after it had evaluated almost one 


Bureau 


parachutes for use in high-speed air 


craft. It has 1 subject to extensive tests, including numer- 
ous “live” jumps, during the last year 


IN-FL 
A new 


long-range 


HT REFUELING BOOM 
in-flight 


quickly refueled at high altitudes by 


refueling system whereby a 


bomber can be 


means of a telescoping pipe was revealed recently by the Air 


Force, together with the disclosure that a method of refueling 


three jet hters simultaneously from one tanker is now in the 


test 


tormation am 


stage. In using t new technique, the two planes fly in 


lled telescoping refueling boom carried 


beneath the tanker plane is inserted into a special socket in the 


receiver plane and fuel is transferred under pressure 


nose of the 


The bomber receiving fuel has a special fueling socket in its 


nose, just forward of the upper gun turret. The “flying boom” 
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Take your cost-cutting cue 
from this 


QUALITY CONTROL 
EQUIPMENT 


With any one of these modern quality control devices, 
you can lay the foundation for an efficient, cost-cutting 
quality control program. They reflect the high pre- 
cision standards associated with the Brown & Sharpe 
name. For complete details, write Brown & Sharpe 


Mfg. Co., Providence 1, R. L., U.S. A. 


JOHANSSON 
GAGE BLOCKS > 
These world-famous, 
prec m aida to qual- 
ity control are made 
by Brown & Sharpe 
: . from single blocks 
to complete sets and 


useful ACCEHRSOTICS, 





< ELECTRONIC INSPECTING 
AND SORTING 
EQUIPMENT 


Simplified design . . . 
ual loading and disposal 
to fully ° 
custom-e ngineered at 
Brown & Sharpe to meet 
individual requirements 


ELECTRONIC MEASURING 
EQUIPMENT 
Amplifier No 


reliable 


This equipment 
950 


means for 


shown provides a 
taking 
internal measurements with pre 


Through its 


external and 


cision and 
electronic super-sensitivity, ac 


curate g e to OOOOL” can be 


ga 
performed fast as test pieces 
can be handled 
Provides any 
graduation 
value be 
ooo! 
Oooo] 


tween 


and 


We urge buying through the Distributor 


BROWN & SHARPE 


New Developments 





itself is equipped with small V-shaped control surfaces, known 


as “ruddevators,” which control movement of the boom either 
A technician seated in the tail of 


“flies” the 


up or down or to either side 
the tanker by operating the “ruddevator” controls 
long telescoping fueling tube nozzle into the socket on the nose 
of the bomber, and fuel is then pumped, under pressure, into the 


receiving airplane 


NEW ASSAULT TRANSPORT 


The U. S. Air 
transport aircraft is designed to transport combat personnel, 


Force’s Chase XC-123, a twin-engine assault 
airborne engineers, and supplies into small unprepared fields in 
Pratt & 
They are 


forward combat The ship is powered by two 
Whitney R 
n special nacelles which can be quickly disconnected 
change. The XC-123, 


is 77 feet long and 32 feet, 8 inches 


areas 


2800 engines of 2,400 horsepower each 


mounted 


from the wing, permitting rapid engine 


with a wing span of 110 feet 


high. The cargo hold is approximately 36 feet long, 9 feet wide, 


and 8 feet high. A built-in ramp at the rear of the cargo hold can 


be lowered to the ground, permitting wheeled vehicles to drive 


be adjusted t 


ling and 


addition, the 
truck t 


rolled aboard. I ramp can 


or be 
the level of the tailboard of any facilitate loac 


unloading static carg 


EXPENDABLE OXYGEN MASK 


\ disposable o n mas! and plastic which 


diuced has been 


made of paper 
} 


will cost about cents when mass-pt 
developed by 


of Washingtor id t I 


flying 


in conjunction with the niversity 


Burns Company of Portland for 


passengers in planes above normal altitudes. Essentially, 


the new oxygen mz nsists Of a porous paper tacepiece, thick 


pliable plastic bel plastic tube which connects with 


oxygen trom 
The mask 


mouth by an 


xygen pply rhe inhales 


and exh 


the plane's wearer 


the bellows through the porous paper 


nose and 


head 


the new mask fits into a 


is held in position over the wearer's 


elasticized band that stretches around the 
Light 1 easy to 5 


compact, an weal 


standard constant 


25,000 feet for 4 or 


by 7'4-inch flat envelope. It can be used witl 


flow 
5 hours. At preset ! + i 


plied to passenge must be « 


oxygen equipment and is effective up to 


ber oxygen masks are sup 


hecked tted, and sterilized 


after each using masks will require no prior fitti 
7 


and the 


ombat pilots wil 


a supply can be pt i aircratt at all times 


thrown away atter i! ed. ( continue 


regulation service 


EQUIPMENT SIMPLIFICATION 


\ list « mmendations t 
Army uly imed at effecting both in 
I orted to Secretary 


Gord tipment Poli 


Among th -commendati 


weapons ane 
ammunmitior 
ers ot guns 
equipment ; the 


ave military char 


[x ssible civilian 


teristics upt W i osely as 
interparts istrative veh 
osts, caf nd t st of commercial 
commercial MIMUNK 
imination of of orgamzation 

l-temperature characteristics 


and tl 


uipment; th 
extreme climates 


adequac y or 


equipment 


held tests t items of ques 


tionable value 
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A new Magnetic Core 
Material with a rectangular 


hysteresis loop... 


Commercially available 
in standard sizes of 
toroidally-wound cores, 
heat treated and cased, 
ready for your use. 


Where can YOU use a Magnetic Material 
with these specialized, dependable characteristics? 


The properties of Deltamax are invaluable for complete consistency in each standard size of core. 
many electronic applications, such as new and Deltamax is the most recent extension of the 
improved types of mechanical rectifiers, magnetic family of special, high-quality electrical materials 
amplifiers, saturable reactors, peaking trans- produced by Allegheny Ludlum, steel-makers to 
formers, etc. This new magnetic material is avail- the electrical industry. It is an orientated 50% 
able now as “packaged” units (cased cores ready _nickel-iron alloy, characterized by a rectangular 
for winding and final assembly) distributed by the hysteresis loop with sharply defined knees, com- 
Arnold organization. Every step in manufacture  bining high saturation with low coercivity. 


has been fully developed; designers can rely on @ Call on us for technical data. 


‘THE ARNOLD F-NGINEERING (SOMPANY 


om 
2a mote SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
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Air Foree Armament 
Ordnance Makes the Airplane a Weapon 


T has been said with much truth 
that all a combat airplane can do 
without ordnance is give the enemy a 
look! That is 
whether the airplane is a B-36, a Ban 


nasty true, of course, 


shee, or a drone. It is the ordnance 
that provides the punch at the target. 
So it is with ordnance throughout all 
military operations. A tank without its 
guns is a mobile fortress that cannot 


hit back. 


ment, 


A cruiser without its arma 
a submarine without its torpe 
does, a man without his rifle all lack 
firepower, and firepower is another 
word for ordnance. Armies, navies, and 
air forces—land, sea, and air—are 
powerless to defend or attack without 
ordnance. 

In the Second World War the term 
“armament” was generally limited to 
guns, gun mounts, and fire control. 
Later it was broadened to include ord 
such as rockets, bombs, 


nance items 


and fuzes. In the modern definition it 
includes atomic, electronic, radiological, 
and biological weapons as well as those 
items formerly classified as air ordnance, 
including aérial mines, torpedoes, and 
guided missiles. 

Two very significant things have hap 
pened in the realm of air ordnance in 
recent years. The first is the recogni 
tion of the importance of armament. 
The second is the tremendous advance 
aircraft ordnance has made. This latter 
is best indicated by the fact that in a 
modern bomber the total engineering 
effort and cost for the armament portion 
far outweighs that for the engine and 


air frame 


- 
= 


BIG BOOST FOR THE B.-47. 
The mounted | ATO 


rocket motors and 6 jet engines mean 





18 integrally 


a quick take-off and a speed of over 
600 m.p.h. for this modern airplane 
reported to rival the B-36 as a stra 
tegic bomber ( Air Force photo). 
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Maj. Gen. Richard C. Coup- 
land, Director of Armament, 
United States Air Force, has 
given long and distinguished 
service in the development and 
supply of ordnance for the 
armed forces of our country. 
He was born at West Point, 
Va., and was graduated from 
Virginia Military Institute. His 
military career began in 1917 
when he enrolled as a flying 
cadet. He completed his pilot 
training in March 1918 and 
served with the American Ex- 
peditionary Forces in France in 
the First Werld War. 

He participated in some of the 
early postwar experimental work 
of the Ordnance Department of 
the Army when stationed at the 
Springheld Armory, Springfield, 
Mass. There, as well as in the 
Small Arms Division of the 
Ordnance Department and as 
Ordnance representative in the 
Air Service Engineering School, 
he had much to do with the 
progress of aircraft armament in 
the period between the First and 
Second World Wars. 

In January 1942 he started 
his service at Air Force Head- 
quarters in Washington. He was 
appointed Air Ordnance Officer 
in 1943, serving in this capacity 
throughout the war. In July 1948 
he became the first Director of 
Armament for the United States 
Air Force. He was awarded the 
Distinguished Service Medal 
and the Legion of Merit. He is 
a charter member of the Ameri- 
can Ordnance Association. 











The Result of Effort 


These achievements have been 


brought about only by tireless eflort on 
the part of designers and production 
engineers throughout the Ordnance or 
and the Air 


ganizations of the Army 


Force on the one side and Americ in in 


dustry on the other. The first step in 


this significant progression was the 


realization on the part of the flier that 
aircratt had to be 


effective weapons 


designed for a speciic purposx that 
they could not be mere adaptations of 
land and naval armament. 

There was a time not long past when 
after an airplane had been built and 


found worthy, the question then arose 


“How shall it be armed?” Ordnance 
design and aircraft design now go hand 
in hand. 

The rise of airborne armies adds em 
phasis to the problems of aircraft arma 
ment. Armies are placing greater im 
portance upon air transportability and 
air-ground support techniques. Lighter 


equipment is a continuing necessity. 


Future Warfare 

Bearing in mind the importance of 
aircraft armament, it would be wise to 
remember always the statement of Gen. 
Hoyt S. Vandenberg, Chief of Staff of 
the Air crystallized the 


Forc c, W ho 


relative functions of ordnance—land, 
sea, and air 

“Any war we may have to fight in 
the future will obvicusly be unlike the 
Pacific Ocean war against Japan. It will , 
tend to resemble the war against Ger 
many, though with certaih differences. 
There 
killing submarines, and the enemy sub 


likely to be 


number and more capable in perform 


will be the same problem of 


marines seem greater im 
ance than anything we faced in World 
War II. There will be the same prob 
lem of protecting Atlantic Ocean sup 
ply lines, although the threat to our 
shipping will come almost wholly from 
the submarine, since the potential 
enemy has no surface units of the char 
Trrpitz 


acter of the Bismarck and the 


“There may or may not be am 
phibious landings; but if there are, they 


like the North 


Africa and Normandy and not like the 


will be landings in 


landings in the Pacific islands. Finally, 


the industrial heart of the potential 


enemy lies, not on any seashore, not 


on any island, but deep inside the 
Eurasian land mass. It is to that type 
of war that we must adapt all of our 
forces, including carrier aviation 
Thus does aircraft armament again 
the effectiveness of our measures 


gage 


for security and peace 





Bombing Accuracy 
Hitting Targets on the Nose is the Air Force’s Goal 


. 


by 
Col. Philip Schwartz 
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From the beginnings of air 
power, pin-point bombing 
has always been the 
policy of our airmen 


11) YES the United States Air Force 
advocate indiscriminate area 


bombing and mass murder of enemy 
civilians? Or is it interested only in at 
tacking military targets? These ques 


tions invariably arise among laymen in 


any discussion of a future war when 


they obtain their “facts” from neces 


sarily abbreviated newspaper and slick 


magazine articles, or between laymen 


and military men who know little 


about the subject, or between military 


men who should be sufficiently in 


formed of the history of the United 


and the 


policy of our Government to realize 


States Air Force foreign 
the absurdity of such questions. 
This writer proposes to knock down 
the straw man set up by these ques 
tions by examining the bombing policy 
of the United States Air Force in the 
past and present. It should be kept in 
mind that the aims and not the re 
sults of that policy are the only valid 
basis for deciding that the Air Force 
has, or has not, pur- 
sued a course designed 
to achieve the maxi- 
mum of victory for 
our side with a mint- 
mum loss of life for 
both sides 


The 


Ferce has always been to destroy mili 


desire and intent of the Air 


tary targets in an effort to make the 


enemy sue for peace, not to destroy 


cities in an effort to wreak havoc on 


the country and its population. 


“Pickle-Barrel” Bombing 
World War Il, 
Navy partisans who wanted to poke 
talked 


“pickle-barrel” bombing ac 


Betore Army and 


fun at Air Corps advocates 


about the 


tivities of the Air Corps. This was a 


result of the efforts of the Air Corps 


which was working intensively on 


methods of hitting small targets. For 


example, in 1921 and 1923 the Navy 
was surprised when General “Billy” 
Mitchel was able to get bombs close 
enough to surrendered German battle- 
ships to sink them. The Navy had been 
doubtful on two scores: (1) The ability 
of the Air Corps to place bombs close 
enough to the battleships, and (2) The 
ability of the explosives in the bombs 
to sink the The 1923 


bombers flew at 100 miles an hour and 


battleships. 


considered 8,000 feet to be high altitude. 

In 1937, the President asked the Air 
Corps to see if it could hit a moving 
warship. (The 1923 bombing tests were 
based on vessels which were not in 
motion.) In the 1937 test, Air Corps 
bombers dropped water-filled bornbs on 
a specially protected battleship which 
was moving at its designed speed. The 
bombs were dropped from 12,000 feet, 
and from bombers with speeds of 180 
miles an hour. The test convinced all 
concerned that the Air Corps, with 
only comparatively little preliminary 
practice, could put enough bombs on 
or near a moving battleship to sink or 
damage it considerably. 

The Air Corps demanded that its 
bombardiers be qualified to attain an 


at all 


aircratt 


average accuracy of fifteen mils 
current 


This 


that an average error of about 15: 


service altitudes of 


using the Norden sight meant 


feet 
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bombing from 
300 feet when 
The Air 
Corps held competitions frequently be- 
tween World War I and World War I 
which which 


organization could do the most accu- 


was permitted when 


10,000 feet and about 


20,000 feet. 


bombing from 


to see individual and 
rate bombing. 

When we entered World War II the 
Army Air Forces insisted that their 
Strategic mission was destruction of 
enemy military and economic installa- 
tions which supported the enemy's war 


Air 
Forces had difficulty in convincing both 


activities. However, the Army 
American and British authorities that 


precision bombing was an effective 
means of helping to defeat Germany. 
The good initial operational record 
of the Eighth Air Force was a surprise 
to most observers in England, but be 
cause of the reduced effectiveness of 


our aircraft in the fall of 1942 (as a 
result of bad weather and improved 
German fighter tactics and antiaircraft 
fire), the Eighth Bomber Command 
was asked again to dis- 


continue trying to hit 


pin-point targets and to fq 


join the Royal Air Force 
in its night area-bomb- 
ing campaign. The com 
mander of the Eighth 
Air Force insisted at Casablanca that he 
could hit targets more accurately by day 
than by night, that his aircraft were 
the daytime 


built under 


attack of 


to stand up 


German fighters--and his 
views prevailed 

While trying to justify in the highest 
military councils their desire to perform 
only 


Army Arr 


American 


precision-bombing missions, the 


Forces were attacked by 


civilians unfamiliar with 
their basic operating concept. The of 
ficial history of the wartime Army Air 


Forces has the following to say of 
“The Air Germany,” a 
book Allen A. 
Michie of the Reader's Digest staff: 
“Michie 


of holding up the aérial destruction of 


Offensive in 
written in 1943 by 


accused the Army Air Forces 
Germany's war potential by a stubborn 
Royal Air 


daylight 


and doctrinaire rejection of 


Force methods in favor of 


operations which were tactically un 


sound and currently impracticable. 


These charges provoked a flurry of 
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concerned comment in the American 
press and were not overlooked by the 
House Appropriations Committee.” 

It was necessary to be as exact as 
possible in aiming bombs from high 
altitude over the Pacific where naval 
targets were often encountered during 
the war. Because high-altitude bombing 
was not always adequate against ships, 
skip bombing from low altitudes was 
practiced effectively. Parachute bombs 
were dropped very accurately on enemy 
airdromes in the Pacific. At the very 
end of the war some B-29’s did night 
bombing against Japan, but the special 
bomb sight used gave accuracy which 
resulted in a form of precision bombing 
rather than the area bombing usually 


accomplished at night. 


Strategic Bombing Survey 
When the members of the 
States Strategic Bombing Survey made 


United 


a study of the effectiveness of bombing 
by the Air Force during the war, the 
consideration of bombing accuracy was 
important to them. One of their reports 
shows that the accuracy of daytime 
visual bombing increased severalfold in 
the Eighth Air Force from 1943 up to 
1945. This increase was accomplished 
only as a result of much effort 

All bombardment group commanders 
with the 


were imbued importance of 


placing their bombs as near to the cen 
This 


writer questioned an Eighth bombard 


ter of ‘the target as possible. 
ment group commander in England in 
1944 concerning his biggest headache 
The group commander surprised me 
“Th 
accuracy scores published by the opera 


Eighth Air 


by answering monthly bombing 


tional analysts at Force 
Headquarters.’ 
The « 


group o 


operational unalysts were ’ 


mathematicians and other 


scientists who analyzed the bombing 


accuracy obtained by the bombardment 
groups of the Eighth. It was largely as 
a result of their accuracy studies that 
the visual bombing-accuracy record of 


the Eighth Air Force 


tions of group commanders often de 


improved. Promo 


pended on their group-bombing Te 


curacy scores as reported by the 


operational analysts 


These analysts recorded and analyzed 


radar-bombing results as they did 


Norden results. Al 


though radar bomb sights were gen 


visual-bombing 


erally not as good as the Norden, every 
eflort was made to make them as ac 
curate. A combination of Norden and 
radar aiming was developed which in 
creased radar-bombing accuracy appre 
ciably. Shoran radar sights were almost 
as accurate as Norden sights and these 
were used wherever possible. 

It is true that the accuracy obtained 
by our bombardiers in combat was not 
as good as that obtained under target 
practice conditions. Any one who is 
acquainted with the use of equipment 
that 


conditions knows 


likely to be 


under combat 
somewhat 


When an 


airplane is approaching a target which 


the users are 


disturbed by enemy action 
neither the pilot nor the bombardier 
has ever seen before, when fighters are 
attacking the bomber during its run 
from the initial point to the target, 
when antiaircraft shells are bursting all 
around, when other friendly airplanes 
are falling after being hit by enemy 
fighters or enemy antiaircraft fire, and 
when the enemy covers the target with 
aim of the 


a layer of smoke, the 


bombardier is bound to be disturbed 
The 
under these conditions has caused some 


Air Force 


cates area bombing of civilians 


dificulty of bombing accurately 


critics to infer that the advo 


what the 


Eighth 


Air Force was trying to do is found in 


An illustration of 


the attack on the Focke-Wulf plant at 
Marienburg, Prussia, in October 1943 
The 
its eflorts 
tacked the 


miles cast of 


Eighth was justihably proud of 


Ninety-six bombers at 


target located about 200 


Berlin and long haul 


from their home base in England. Of 


the 598 bombs aimed at the factory, 286 
of the 500-pound mis 
siles were identihied as 
within 


having fallen 


the factory area. Of 


these, at least thirty 


direct hits 


( See 


five were 
on buildings illustrations 
page 233.) 

It is not generally understood outside 
the Air Force that bombardment group 
commanders feel that their only reason 
for existence is the proper delivery of 
bombs to the right place, and that the 


better their bombing accuracy is, the 
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better they can do their principal job 
and the better are their chances of re- 
turning home alive after a victorious 
war. 

Every air crew member is made to 
feel the same way. Whether the target 
is or is not damaged by the bombs 
may be incidental to the group com- 
mander. He would like to see the target 
damaged so that the mission of his air 
crews will not have been wasted. But 
he realizes keenly that delivering the 
bombs to the right place on the target 
is what he is trained and paid for. 

The type of bomb and the type of 
fuze which determine how much dam- 
age is done if the bomb falls in a par- 
ticular place are decided usually by 
echelons of command above the group 
and he little to 
affect their higher decisions. But the 


commander can do 
delivery to the right place is his job 
and the job of every air crew member. 
World War II the United 


States Air Force continued its interest 


After 


in bombing accuracy. Two postwar 
bomb sights have been developed and 
placed in production. Their primary 
function is to increase the accuracy of 
bombing. Although the cost of these 
sights was large, the Air Force was 
willing to spend the money because of 
continued emphasis placed on bombing 
accuracy. The marginal unit cost of 
improvements in bomb sights is quite 
high. 

The problem of achieving accuracy 
requires more complex solutions than 
ever before. Operating altitudes of 
bombardment airplanes have increased 
to more than 40,000 feet while their 
speed has increased to more than 450 
miles an hour. To offset the new bal- 


listic problems introduced by these 
higher altitudes and speeds, efforts are 
being made to improve bomb shapes 
and the method of releasing bombs 
from aircraft. Advanced training is be- 
ing given special crews so that they will 
be capable of accurately aiming the 
formations of aircraft. Air 


still 


bombs of 


Force operational analysts are 
watching and studying bombing ac- 
curacy 


The Air hold 


formal and informal bombing competi- 


Force continues to 


tions, and every bombardment group 


commander realizes the importance of 
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quality in bornbing accuracy in peace- 
time training. In October 1949, such a 
competition was held at Davis-Monthan 
Air Force Base, Tucson, Ariz. Group 
commanders, commanders, air 


crews, and ground crews participated 


wing 


enthusiastically. Many private side bets 
were made. Interest was at a white heat 
on the last day of the contest, and 
every one trom generals to privates 
discussed circular errors, relative merits 
of the various bomb sights, relative 
merits of the bombardiers, improvement 
of practice bombs, whether the crews 
knew the targets well or not, the acci 
dental effects of clouds and wind, and 
all other technical factors affecting 
bombing accuracy scores. Trophies were 
awarded to the winning crew and the 
winning group by the commander of 
the Strategic Air Command. 

In May 1949, fighter-bombers held a 
similar competition at Las Vegas Air 
Force Base, Las Vegas, Nev. Interest at 
Las Vegas was equally as high as at 
Davis-Monthan. Accuracy in hitting the 
target was the sole yardstick of quality 
Flying, 
had 


at the fighter-bomber meet. 


navigating, and communicating 
comparatively little ef- 
fect on the score, pro- 
was no 


vided there 


foul. Malfunction of 


weapon claims were 


accepted only if it 
could be proved that the malfunction 
could not have been prevented by the 
air or ground crews. 

After the fighter-bomber meet was 
ended a critique was held at which 
every participating air crew member 
was permitted to express his opinion 
concerning procedures for improving 
the over-all accuracy of fighter-bomber 


weapons 


Bombing Accuracy 

Since the end of World War II the 
Air Force has used bombing accuracy 
as an over-all yardstick of quality in 
bombardment groups. This emphasis 
on bombing accuracy may be con 
sidered a direct result of two factors. 
First, Air Force crews are just as human 
as any one else; if in the process of 
performing their duty in the defense of 
their country it is necessary to drop 


bombs on a target where civilians are 


located, they can scarcely refuse to do 
so. But they do not go out on bombing 
missions with the hope of killing the 
maximum number of civilians, not- 
withstanding the comments of those 
who do not sympathize with the activi- 
ties of the Air Force. 

In the days when soldiers fought 
hand to hand with their enemies and 


did not have long-range death-dealing 


weapons, most of the fatalities caused 


by war weapons could be restricted to 
military personnel. But now, when guns 
are fired at ranges of more than five 
miles and the artillery gunner can sel- 
dom see with his eyes the target at 
which he is firing, the shell fragments 
may often hit civilians who are in the 
neighborhood of the target. The battles 
of Stalingrad and Warsaw are examples 
of the effect of artillery fire on civilians. 

Similarly, the bombardier sees the 
target largely as a point on the map 
and the hand-to-hand fighting which 
made military personnel feel that they 
were actively participating in the real 
war is almost forgotten. 

The for the 


of the Air Force in bombing accuracy 


second reason interest 
is strictly selfish; it is the desire to re- 
duce casualties among their own crews. 
By increasing accuracy and reducing 
the size of the error, fewer missions 
are required to destroy a target. The 
smaller the number of sorties required 
of an Air Force unit the smaller will be 
the number of their airplane and crew 
casualties and the surer the crews will 
be of getting through the war alive. 

Bombardment commanders 
also that a 
radial error by half puts four times as 


many bombs on the central part of the 


group 


know reduction of the 


target, rather than twice as many. This 
knowledge strengthens their desire to 
reduce the number of sorties by in- 
creasing the accuracy of their bombing. 

Conditions beyond the control of the 
Air Force directly attributable to enemy 
action and climatic variations have been 
responsible for such excessive civilian 
casualties as resulted from bombing 
missions of the Army Air Forces. Air 
Force personnel, whether for disin- 
terested or interested reasons, are more 
concerned about accurately hitting mili- 
tary targets than any one outside the 


Air Force. 
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This is an outstanding example of strategic pin-point bombing by the U. S. Air Force. Above is the Focke-Wulf aircraft factory at 
Marienburg, Germany, before our bombers blasted it. Below is the factory in ruins after the attack. The surrounding fields 
are nearly unblemished while the factory area is almost completely pock-marked with bomb craters (Air Force photos). 


S 
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Under the M.D.A.A. the heretofore 
independent programs through which 
the United States has been bolstering 
other nations to enable them to main 
tain internal security or to ward off 
aggression or threats of aggression are 
all gathered into one broad effort, along 
with a new program for sending as 
sistance to Western European members 


of the North Atlantic Pact. 


New Significance 

This wide new phase of peacetime 
military assistance which, in effect, 
overshadows anything ever attempted 
in the past, is what gives the M.D.A.A. 
program its new significance. The mili 
tary aid program for the European 
countries which are members of the 
North Atiantic Pact is keyed into a far 
reaching effort to formulate an agreed 
plan for the integrated defense of the 
North Atlantic area. Military equip 
ment to be supplied to the other North 
Atlantic Treaty countries will be di 
rectly related to the needs of the coun 
tries to discharge their missions under 
the agreed plans for the defense of the 


Military Aid Program xii \0cc 


[his portion of the program tor 

Arming Europe Will Bring Greater — Western Europe, while it does not in 
Security toe an Uneasy World the least minimize the extent nor the 
e . importance of previous projects, such as 

aid to Greece and Turkey, to Iran, 
> acterized the foreign policy of Soviet Korea, and the Philippines, does how 
Russia since the end of World War Il. ever constitute the bulk of assistance 


oan This twofold threat is the most serious _ that is to be granted under the new act 
The Mutual Defense As- g 

sistance Act is an an- 
swer to the world-wide modern times. It has no exact paralle will go on as in the recent past but the 
menace of Communism n hi major emphasis is to be on the assistance 


nations have had to f: in Che other arms-assistance programs 


mporary effect of this to those Western European nations that 


g r which the United States is striv have joined the United States and other 


is that fear has taken hold nations in the North Atlantic Treaty 
f tt peoples ol this purpose the act authorizes the 
Ww N the Mutual Detense Assist Furor ! s taking its expenditure of over one billion dollars, 
ance Act was enacted, foreign toll their economic s half of which is in cash and half in 
military aid which the United States it he Marshall Plan contract authority for which cash will 
had been extending m a more or less as re 1 itselt effec be appropriated after the end of the 
preceme il basi tre nations im \ ‘ t creating some current fiscal year. 
ous parts ol « | iw is consolidate conomi tabi ity in Eu In this country muc 
nd integrated so that it ' | { t yut ther imits bevond wh n the Military Assistance Pre 
a sense ot tne for centered on this billion dollars 
ression is substituted r more of aid to Atlantic Pact nations. 
Western Union ot for re are a good many questions that 
The M.D.ALA 1 eflect, k ‘ evinning o Deal lorts lustrv. labor. and others would like 
nizance of the relent! chin 1s or collective detense to coun t have answered. Among them, for 
of international Communism and ot fe W followed by the \t instance: What will this M.A.P. mean 


record of aggression that has t nti in which the | jou U. S. industry in terms of expansion 
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“The major portion of the 
procurement will fall to the 
Army since most of the required 
arms and supplies are for land 
defenses in Europe. This pro- 
curement will tend to be con- 
centrated in the Army Ord- 
nance Department. The Army 
has estimated that it will be 
called upon to spend something 
in the vicinity of $650,000,000 
in new procurement for its 
share of the program.” 











or in terms of new production load? 
What 


of new jobs? What proportion of new 


will it mean to labor in terms 
jobs will be devoted to the rehabilita 
tion and shipping overseas of existing 
equipment, and what percentage will 
require the skill of craftsmen in new 
production? These are just a few of the 


questions raised by the 


new program. 
Program Not Definite 

Although the legislation is already 
several months old, none of these ques 
tions can be answered with any degree 
of accuracy at this time and some can 
not be answered at all. Moreover, it 
will perhaps be somewhat longer before 
the program begins to take definite 
shape and its impact can be measured. 
This is true for a number of reasons. 
Congress 


In the first place, when 


passed the act it insisted that the mili 
tary cooperation contemplated under 


the North 


reality before any aid could be extended 


Atlantic Treaty become a 


in excess of a hundred million dollars. 


The 


approve 


act stipulated that the President 


plans of integrated defense 
drawn up by the Coun 
cil of Defense Commit 
tee of the Pact and that 


their ade = 


he certify 
quacy before the Mili 
Pro 


gram went into full swing. The object 


tary Assistance 
of this restriction was to ensure that the 


maximum use would be made of the 
arms and supplies to be sent abroad and 
that each country receiving aid would 
assume the defense responsibility for 
which it is best fitted. 

Another reason why the program can 
not shift immediately into full operation 
is because the act requires agreements to 


be negotiated between this country and 
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each of the countries receiving military 
aid. These agreements, of course, offer 
no problem in their broad terms. But 
negotiation of the countless details in 
volved will consume a great deal of 
time before full approval of both gov 
ernments can be obtained. 

But even if the Council and Defense 
North Atlantic 


Treaty organization should complet 


Committee of the 


swiftly any plans which would meet 
with the President's approval, and if 
country 


the individual agreements 


should be worked out more rapidly 
than is presently expected, it will still 
be some time before M.A.P. operations 
are going along at full speed. In addi 
tion there is bound to be a considerable 
time lag before the arms and equip 
ment can reach their eventual destina 
tions and be worked into the defensive 
setup of Western Europe. 


] 


While it is true that the general re 


quirements of the Pact nations were 
submitted to the United States Govern 
North 


Pact was signed and that after careful 


ment even before the Aclantic 
preliminary screening here they con 
stituted the basis of the M.A.P. plan 
ning, these requirements first must now 
be re€xamined in the light of the co 
ordinated defense plans and, next, of 
the availabilities in this country cither of 


stocks or of production facilities. 


Requirements Not Clear Cut 


There is as yet no clear-cut indi 


cation of what amount of arms, ammu 
nition, and supplies are to be taken 
from excess stocks, rehabilitated, then 
packed, crated, and shipped. Under the 
M.D.A.A., however, a dollar value limit 
of 450 millions has been placed on the 


amount of these excess stocks which 


may be shipped. The law also provides 
that equipment may be withdrawn, but 
only with the approval of the Secretary 
of Defense, from the mobilization re 
serves of the armed forces and sent to 
I urope However, this equipment must 
be replaced out of the program's funds 


| 


There is also provision for the pro 


curement of new military equipment 
and certain machine tools and materials 


essential to maintain and increase arms 
production in Western Europe. Finally, 
some of the authorized funds will b 


spent to provide technical assistance in 


> 
connection with repair and moderniza 
tion of military equipment already in 
the hands of the recipient countries 


When the extent of each of these vari 


ous phases of the program is determine d 


and priorities are set up, the time-con 
suming and intricate process of letting 
contracts begins. 

reasons ot 


For obvious security 


- - 
~ 
* 
— 


iS 


course, there is much in 


formation concerning 


program 
released either at 


this that can 
not be 
this time or in the near 
future. However, even 
though the details of the 

program are still being worked out, the 
terms of the legislation, including the 
sum of money appropriated, do leave 
room for some generalizations on the 
probable impact the program will have 
on U. Ss. 
It should be noted that the $1,314, 
M.D.A.A 


does not give an accurate gauge of the 


economy. 


authorized by the 


010,000 


real amount of assistance that is con 


templated. As mentioned earlier, the 


act permits the transfer of $450,000,000 
in existing stocks to the nations speci 
fied in the act at no cost to the program 


except the expense of putting them into 


usable condition. Approximately 75 


millions have been tentatively estimated 


as necessary to cover these rehabilita 


tron costs 


Other nonfactory costs such as for 


administration, packing, crating, trans 
portation within this country, and ship 
ping and delivering abroad will account 
for another share of the appropriations. 
The remainder will be reflected in pro 


curement of raw materials, certain ma 


chine tools, and new production of 


military equipment. 


Almost all the new procurement will 
be accomplished through our armed 
forces which will utilize their existing 


procuring agencies and will follow 


their own standard practices for this 


purpose. This is designed to keep the 


administration costs of the program as 


low as possible, but it is more than 


likely that the services will need some 


additional personnel to handle the in 


creased work load that is entailed 


Procurement by Army 
The 


major portion of the 





* 
ment will fall to the Army since most 
of the required arms and supplies are 
for land defenses in Europe. This pro- 
curement will tend to be concentrated 


in the Army Ordnance Department 


-— ’ 
The Army has estimated that it will 


be called upon to spend something in 


the vicinity of $650,000,000 in new 
procurement for its share of the pro 
xram. 

Under the heading of new procure 
ment there are the required complete 
items, plus maintenance spares in sufh 
cient numbers to ensure the efficient op 
eration of the complete items for a 
given period of time. Then there is the 
manutacturing of 


component parts 


needed to rehabilitate basic items now 
in stock, plus the necessary maintenance 
spares 

\ substantial portion of the program, 
it is involves 


understood, motor ve 


hicles such as jeeps, 2'2-ton trucks, 
yee} 


weapons carriers, etc. So it is assumed 
that the impact of the program will be 
felt early in the spare-parts industry 
and in the automotive industry. 

Due to the proportions the program 
Army Ord 


nance Department may be required to 


will eventually assume, the 


hire some thousands of people, both 
skilled 


habilitation job as 


and unskilled, to do the re 


well as to handle 


the manutacturing of some items that 


cannot be made profitably or economi 


ca'ly by private industry 


However, the rehabilitation job alone 
mav' become so extensive, depending on 


the amount of military equipment mn 


stocks to be shipped abroad, that the 


Ordnance Department proposes to let 


out as much of this work as possible to 
private enterprise, notably the automo 


tive industry. This is because Ordnance 


his type o 


facilities for t work do not 


have the to handle the 


1b 


capacity entire 


ih 


Needs Are Urgent 
Although the needs of the Western 


' 
European nations scheduled to receive 


military aid are urgent and at best it 


will require many months before the 


full weight of the United States equip 


ment is felt, Army Ordnance has served 


notice that there will be no short cuts 


taken in the letting of contracts 
that the 


Ordnance personnel insist 
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regular procurement provisions of Pub 
lic Law 413 will prevail and the usual 
procedure employed by the Ordnance 
Department will be followed. 

This means that once the Depart 
ment of Defense has evaluated the 
stated requirements and prorated them 
in terms of dollar expenditures, the 
Army Ordnance Department will pre 
pare specifications, advertise, and in 
vite bids for Military Assistance Pro 
gram material just as it does for normal 
procurement, 

The fourteen Ordnance districts lo 
cated in the various geographical areas 
will be advised of the requirements by 
the field-purchasing offices which will 
prepare the invitations to bid. Each dis 
will have 


trict office 


copies of each invita- 
thon to bid, including a 
number of sets of draw- 
ings whenever these are 
necessary. The bids will 
then be received by the purchasing of 
fices and contracts awarded to the low 
est responsible bidder, after the required 


lapse of time. 


Bidding Extended 

The Ordnance Department, in an 
all industries, small ones 
work 


bids, has adopted a general policy of 


eflort to give 


included, a fair chance to out 


extending the bidding time beyond the 
prescribed 30-day practice. By extend 


ing the bidding period to the greatest 


1 


limit possible, consistent with require 


ments, it is hoped that a better dissemi 


nation of information to all areas and 


uller participation in the program will 
result 
Complete information 


M.D.A.P 


will also b 


concerning 
manufacturing requirements 
made available in Washing 
Infor 


Army 


Proc ure 


ton, D. C., at the Procurement 


1ation Center maintained by the 


| 


und at the Central Military 


ment Information Office recently set uy 


by Detense Secretary Louis Johnson 


Both these centers are at the Pentagon 


The usual practice of sending invita 


tions to firms whose names appear ol 


] ]  } 
Hmsts also Wl re 


M.D.A.P 


ire not 


bidders 
procurement 


now on bidders 
cluded on them to the 


extent 1dministrative funds per 


mit, if they address a request to that 
effect to the procurement office in their 
respective geographic area. 

The various procurement offices are: 
Detroit Detroit, 
Mich.; Philadel- 
phia, Pa.; Dover, 
N. J.; Raritan Arsenal, Metuchen, 
N. J.; Rock Island Arsenal, Rock Island, 
Ill.; Springfield Armory, Springfield, 


Ordnance District, 


Frankford Arsenal, 


Picatinny Arsenal, 


Mass.; Watertown Arsenal, Watertown, 
Mass.; and Watervliet Arsenal, Water 
vliet, N.  & 

In the dissemination of information 
concerning M.D.A.P. procurement, the 
Ordnance Department will take into 
particular consideration questions ot 
man power and employment. While the 
Ordnance Department will be some 
the limitation of 


what restricted by 


administrative funds in the number of 
invitations to bid that it can put out on 
any given item, it will, as a matter of 
standard practice, issue 292 invitations 
for each item to the areas where they 
will be made available to manufacturers 
by chambers of commerce, U. S. post 
offices, and other agencies. 

The 


timate that about ninety per cent of the 


Army has made a tentative es 


total dollar value of contract work will 


be let on a competitive basis and the 


negotiation in cases where 


remainder by 


there may be but one or two firms cap 


ible of successfully manufacturfhg a 


given item 


To Discourage Aggression 


While about one billion dollars will 


1 


x committed to military aid to Europe 


, 
before the end of next June—half in 


cash and half in contract authority—the 


effect of this expenditure on the Na 


tion's economic lite will be spread over 


a far greater period. Since the greater 


proportion of this money will revert 


directly to United States industry and 
labor, the program will, therefore, have 


1 very definite influence on the do 


mestic economic picture. At the same 


time, unless all calculations are com 


] 


letely disrupted, it will buy for this 


country a considerable measure of se 
by strengthening the North At 
Alliance, 


tries the wherewithal to discourage ag 


lantic giving the Pact coun 


gression, or to put up effective resist 


ance if aggression should come 
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Firepower in Reserve 


Preserving our Stock of Weapons 
Provides the Basis of Security 


by 
Col. W. W. Warner 


: 


Rock Island Arsenal has 
done an outstanding job 
in storing our wartime 
matériel for future use 


» 


| aig irrival of V-] Day enor 
mous stocks of military equip 
] 


ment and sup} lies were spread 0 


world, and 


cr the 


rouses in the United 


store 


States were filled with varieties of 


' , 
items to world-wide mili 


support our 
tary activities. From the standpoint ot 
economy in 


immediate transportation 
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and storage it was desirable to dispose 
of a large part of the equipment, and 
consequently those items which had a 
needs were sold 


value for civilian 


through agencies set up for that pur 
The 


metal, found disposal on the 


pose. remaining surplus stock, 
mostly 
“Tap market 

Wholesale 


shown, was not* the 


disposal, as time has 


omplete answer 


With the world presently in a disturbed 


ondition it is proving very costly to 


produce many items necessary tor our 


national defense and to build 1 


tective military force. The war 


manded a heavy toll on our resources 


and it is now a strain on our economy 


to find the materials with which to 


manutacture many articies which are 


iy 


needed not only to arm our expanding 
land, sea, and air establishments but 


, ' 13 , 
ulso to supply additional arms to mect 


foreign commitments. It thus becomes 


more and more obvious that what re 


mains of our supply of weapons must 


be conserved and made available for 


possible future use 


The various technical services of the 
Army have the responsibility of con 
serving this material and keeping it in 
a state of serviceability for use should 
an emergency arise. Unlike the storage 
of those goods used in normal civilian 
activities which must move into the 
channels of trade in a short time, the 
defense services must store rifles, can 


like 


until they 


non, tanks, and equipment for 


many years or may become 


obsolete. 


Forty-five Warehouses 


Since the end of the war in 1945, 
Rock Island Arsenal has been engaged 
In preserving and storing those items of 
ordnance which may, at any time, be 
the equipment to place a new army on 
footing—the same 


a war weapons 


which will have to hold off an enemy 
until our factories again can produce 
in quantity the tools of war. In some 
45 warehouses at the arsenal, totaling 
2,251,000 square teet of floor space, are 
stored arms, equipment, and parts rep 
resenting an 80o0-million-dollar invest 
Much of the 


been in 


ment material now 


stored has service and is in 


need of a complete overhaul before it 
can be shipped into the held 


The largest of the storehouses at the 


arsenal, known as “299”, has a total 


space of 77 


floor 


square feet 


slightly over 17 acres—under one roof 
Located in the center of this building 
is a loading dock capable of serving 


his 


building also houses the receiving and 


fifty freight cars at one time. 


1 


shipping sections as well as a box shoy 


and reconditioning plant. A large store 


house of this design with all activities 
floor has prove 1 economical in 


stock and 


on one 
the picking and moving ot 


the preparation of shipments 


! 
A large portion of the supplies in 


this and other warchouses are boxed 


1 } 


ind pl wced on small piatiorms or pal 


lets. These paliets are thirty-six by 


orty-eight inches with false bottoms 


that provide a means for the forks of 


lift trucks to get under a pile of boxes 


and lift an entire pallet load at one 


time. This method of storage, together 
with the use of lift trucks, makes it pos 
sible to utilize floor space to the maxi 
mum extent with the minimum amount 


of man power. 
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The bin area, set aside for the stor 


ave of small items used in filling rou 


> 


tine requisitions, occupies 30,000 square 


feet of floor space in “299”. The bin 


openings vary in size from 12 by 12 
inches to 36 by 36 inches with depths 
of 12 and 24 inches, providing space for 
various sizes of pac kages and separate 
suitable 
drawers are provided for the ry small 


items. Steel cabinets with 


parts 

Stocked in bins are some 50,000 parts 
consisting of nearly a quarter of a bil 
lion pieces. The task of picking mat rial 
for filling requisitions and of keeping 
and orderly 


largely ac 


the stock replenished 
throughout the bin area is 


complished by women. 


Storage Problems 


Each particular weapon or type ol 


equipment presents a special storage 


problem. Small arms such as pistols, 


machine must be 


rifles, and guns 
packed to prevent rusting and pitting 


I he 


method is to clean a weapon and cover 


of tinished  surtaces. simplest 


it with special preservative greases The 


exclusion of mozsture 1s further a 


complished by wrapping special bar 


rier paper around the piece and placing 


it in a suitable wooden box 


While this type of packing for stor 
rust it is 


under 


age will ordinarily prevent 


1 
material 


] 
unusual conditions ot 


necessary to keep the 


' 
surveillance since 


careless conditioning tor 


storage of 


pac king may cause rust to torm even 


under the grease 
At the 
' 


of sealed metal containers was adopted 


conclusion of the war the use 


is a ie 


ing many 


equipment 
irms 


i vd 


dling to prevent 
maiming 
\ll 


oil and the 


issembied unit 1s 


specially constructed cans with 


} 


erous amount of silica ge 


el, which ts a porous solid, wil 


sorb any moisture which may condense 


in the can after sealing. The cover of 


the can is welded in place then bond 
erized and painted to prevent the con 
tainer itself from rusting and develop 
ing air leaks. Due to cost and the short 
age of sheet steel to make the contain 
ers, this method of storage has been 
suspended for the present 

One of the most interesting and per 
haps the simplest types of storage 1s 
that developed for artillery recoil mech 
anisms. Located in a fireproof ware 
house are row upon row of recoil brakes 
which have been disassembled from 
gun carriages. These expensive and in 
tricate pieces of equipment are placed 
on metal racks which are tailored to 
ht the particular mechanism. 


The 


aisle wide enough to permit a gym 


rear of the unit faces on an 


nasticator to be run up and attached to 
the recoil rod. (See illustration on page 
237.) Every six months the recoil brake 
is exercised by pulling the recoil rod 


to the rear. This movement actuates all 


moving parts and displaces the oil 
throughout the cylinder. This displace 
ment prevents the packings from be 


coming set and assists in preserving the 


mirror finish on the interior of the 


cylinder 


Artillery carriages are stored either 


in an assembled condition or they are 


} 


broken components 


Assemble d 


to their shape and 


down into major 


which are stored separately. 


y re } 
gun carriages, duc 


weight, do not lend themselves to ecor 


omy in floor when stored, and 


space 


consequently there is a great waste of 


in the average buildin 


mi pacity 


With some of the 


lighter carriages 


dow na 


bre ik unit 
' 
Bog 5 

the 155-mm 


howitzer can be stored i 


if they are properly nested 


the method of storage, 
st be made for periodic in 
check for deterioration 


re gi pecial attentior 


’ 
red under the best possibl 
long-term storage the 
ist 1S removed treated 
eventative, boxed, 
he gun The bore of 
ghly cleaned and in 
the slides and other care 


parts. These surfaces and 


the bore are then evenly coated with a 


rust-preventive compound and _ the 

muzzle and breech covered with grease 

proof barrier paper secured with non 

hygroscopic tape. The heavy field guns 

are placed on special skids to facilitate 
handling 

Tanks are more dif 

ficult to maintain since 

space requirements 

generally necessitate 

their storage in the 


open. Armament and instruments are 


normally removed from the tank and 
stored separately. The engines are filled 
with oil and all openings of the tank 
ire sealed. This, however, does not pre 
vent the usual condensation, and be 
fore a vehicle is ready for use it must 
have a thorough servicing job per 
formed on it. For those tanks and ve 
hicles which have not been completely 
overhauled previous to being put in 
storage, deterioration takes place at a 
rapid rate. 
Storage at a manufacturing arsenal, 


Rock 


favorable since there are facilities avail 


such as Island, is particularly 


10t‘tound in 
The 


arsenal and the re 


able which ordinarily are 


average storage in the field 

iboratories of the 
personnel are available to solve 

many problems concerning protec 


coatings, preservatives, pac kaging, 


Che various shops lend themselves to 
theient and speedy preservation of any 
which needs attention. As an 


teria 
. the use of the betatron, which 


X-raving the 


without any 


interior of a 
disassembly, 


uc h time ind expense in 


1] 


down units which are still ready 


In case achine work is nec 


msslic 
any unit in serviceable 


ried capacity of the 


has i] ery im 
preservation of 

packaging lines 
essary | the storehouse 
Since military operations are 
in scope and final destina 
shipments are unknown, 
the packing ts according to 


ihcations. This same type of 
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packing also lends itself to the best 
preservation in storage 

The items are covered with specitfica- 
tion preservatives and wrapped in spe- 
cial moistureproof papers. The package 
is then dipped in parafhin to further ex 
clude moisture under the most adverse 

conditions of ship 
ment Or storage. 
Packing cases used in 
shipments are often 
lined with heavy 
water-resistant paper 

providing a protec 
tion which will withstand outside stor 
age in any climate over a long period 
ot time. 

One of the disadvantages of this 
packing is the difficulty encountered in 
removing it for inspection and “main 
tenance in storage” if this becomes nec 
essary. It is for this reason that plans 
for rebuild or reconditioning programs 
be forecast as far in advance as pos 
sible. Maintenance in storage is often 
nearly as costly as reconditioning, es 
pecially on small items. 

Domestic shipments do not require 
the careful packing necessary for ex 
port. It is essential, however, to repack 


bulk 


from commercial sources. Often these 


much of the stock received in 
shipments are composed of parts which 
are normally packed in sets, such as 
gaskets, small hardware, tools, and like 
items. 

By packaging and shipping in this 
manner much paper work and time is 
also less chance for 


saved. There is 


error as the number of items for a set 
may be large and of a complicated na 
ture. As orders are received and ship 


ments made, original packages are 
opened and checked. If selected pack 
ages are found to contain unserviceable 
items the entire lot must be opened and 
inspected. As time goes on, more and 


more of the stored material must get a 


one hundred per cent check. 


A Master Depot 
As Rock Island 


complete stock of all items, for 


Arsenal is a master 
depot, a 
which responsibility is assigned, is car 
ried. The availability of supplies aver 
ages ninety-five per cent. Items not avail 
able are ordered from other depots or 


placed on back order awaiting receipt 
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from the manufacturing arsenals or ci- 
vilian industry. When items are not on 
order, an effort is made to procure 
them locally or the shortage is referred 
to the appropriate stock-control section 
of the Ordnance Department for the 
initiation of 


manufacturing requisi 


trons. 


Spare Parts 

The largest volume of business in 
any Ordnance depot is spare parts to 
service the many weapons and vehicles 
for which the Ordnance Department is 
responsible. It is therefore obvious that 
the only means of identification is by 
a number and a location. To reduce the 
errors to a minimum the bin tags are 
made by International Business Ma 
chines in the same form as the picking 
tag used by the stock pickers. To assist 
the stock pickers in choosing the proper 
bin, arrows on the tag point to the 
bin containing the part. With the sys 
tem as now developed it is possible to 
use inexperienced personnel and obtain 
maximum results. 

The name of an item is of little value 


since the pieces are of such 


form that only a drawing would 


many ot 
ever 
indicate its use or place in a gun or 
tank. Bolts, nuts, couplings, gaskets, 
and many other pieces which make up 
an engine assembly are only usable in 
that particular engine. Items which are 
interchangeable with other like pieces 
are so carried on the control cards 
Through the consolidation of stocks, 
the salvage of obsolete items, and the 
perfection of methods of storage, it has 
been possible to put all stocks except 
tanks under cover. This is the first step 
in a “maintenance-in-storage” problem 
ope ned 


However, until all boxes are 


and the contents in 
spected, deterioration al 


started will 


Y unue. 
An annual percentage 


inspection is carried on at all times on 


ready con 


major items well nany of the 


j 


secondary items such as engines and 


transmissions. Depending on the condi 


tion of the material and the funds avail 


able the items are overhauled and 


placed in a serviceable condition. A 


definite program, while desirable, is not 


always possible since limited man power 


and unexpected demands for other mili- 


tary programs require frequent shifts 
from one class of work to another. 
The control of these varied and tre 
mendous stocks is handled through a 
stock-control section which keeps a na- 
tional record of all stores. When the 
stocks in any item show that it is being 
depleted, requisitions are placed on the 
industrial service for manufacture or 
procurement. These requisitions must 
have a lead time which will allow for 
procurement before the national stock 
is depleted. By having the depot and 
same 


the stock-control office at the 


point, much time and effort can be 
saved and the supplies shipped with the 
least delay. 

Any stock of equipment and parts 
must be checked periodically to verity 
its count. No matter how exact the sys 
tem or how efficient the people han 
dling the supplies, there are always er 
rors. Annually each of the thousands 
of items are inventoried by a trained 
group of forty persons Seventy-five per 
cent of the stock is relatively casy to 
inventory, the remainder, however, due 
to the large number of transactions, is 


more difhcult to check. 


Inventory 

Each cycle inventory finds stocks in 
better shape. The adjustments on the 
included 


After 


first inventory after the war 


eighty per cent of the items 


three years this has been reduced to 
thirty-five per cent. At the end of the 
will be 


his 


physical inventory requires the check 


present cycle this percentage 


reduced to a much lower figure 


ing of 1,600 items per day in order to 
complete the cycle each year 

The 
i 


ana 


outlined procedure of storing 


issuing Ordnance supplies is rep 


resentative of the methods used at 
other depots. The defense forces of the 
country can be assured that they are 
backed by an effective supply system, a 
system which is always working to an 


With the 


inticipa 


possible demands 


shifting world conditions the 


ti pate 


tion of what will happen next is not 


always possible, but an orderly proce 


dure and a trained nucleus of peopl 


versed in the procedures as set up at 
Rock Island Arsenal long 


can go a 


way in providing speedy supply 
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The Value of Military 
Research 


Superior Ordnance Provides An 
Efficient Defense Through Science 


. 


by 
Helge Holst 


. 


“Matériel and tactics must 
be the most advanced 
available through re- 
search and experimenta- 
tion, basic and applied” 


the operation of the 


cconomy in 
Federal 
mil 


Government, appropriations for 


tary purposes are under 


tinv and, indeed, some 1 


is the function ot 
ns Establishment 
maintain the 


wa times 


the available limits of man power and 
funds, it becomes particularly desirable, 
in times of curtailment, to see that ex 
penditures ire made in the interest of 
optimum results 

\ greater emphasis on improvement 


} 


in quality of the armed forces and its 


matériel and tactics, rather than on 


maintenan<¢ quantities of 
present-typx equipment 

ind combat organiza 
tions, sho i prove et 


| 
curtailing 


my exists within 


ves 1S vident fron 
their various req 
Hoyt 


S. Vandenhe rv. 


Matériel Cor 


Nation 


orces during peace, 


this 


force it maintains 


The maintenance 


of superior quality depends first of all 
on basic research. . . At the end of the 
war basic research, in this country, was 
lagging. . . A strong and vigorous re 
search program is basic to our hope of 
security in the years to come.’ 

The Navy 


equally explicit in the recognition of 


and Army have been 


the value of technical progress to 


armed preparedness. 


Enemy Potential 

Lest it be assumed that this emphasis 
on research by the armed forces stems 
simply from a desire to build their em 
pires large and strong, it is well to 
evaluate the comparable potential of 


the likely The 


vision of ] 


enemy. ingenuity and 


German military research is 


weil known. The high quality and ex 
cellence of military products from the 
Czech Skoda munitions plants is not 
fully appreciated by the lay public but 
is highly recognized by the military. 


Much of this talent and these facilities 


ire now in Russian hands. Lest it be 


blindly assumed that the bureaucracy 


ind known inefficiencies of the Soviet 


system will not permit realization of 


this potential for military development, 


it is well to attempt a serious appraisal 


of Russian military research and de 


ve loy ment. 


An article appearing in the May 


June 1949 issue of Orpnance by Bri 


upt. B. H 


and 


tain’s ¢ Liddell Hart, surveys 


the numerical technical strength 


of the Russian armed forces. It is a 
impressions of dis 


and 


knowledged that 


orderliness, primitiveness, some 


times of ridiculous inflexibility created 
1 reaction that no force so equipped and 
operated could offer serious challenge 
to the lavishly equipped forces of the 
West. As the Germans learned to their 
sorrow, these impressions were based 


' 
tal evidence and were far 


supernh trom 


g the true might of the Russian 


achin 


Russian Weapons Good 


The careful 
| 


! 
aiscioses i 


evaluation of Russian 


vastly different 


The general testimony is, to 


Captain Hart: “The general Rus 


lan Weapons of most types were re 


irkably good, even in 1941 when the 


Russian invasion was launched. The 
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Russian rifles were more modern than 
the German and had a higher rate of 
fire. Their machine guns were equally 
good. Their mortars were so simple in 
construction and roughly finished that 
they looked like the product of a village 
blacksmith, yet most effi 


cient. Their apparent crudeness was far 


they were 


outweighed by rapid output.” 
Evaluation of other types of equip 
ment leads to the same conclusion. 
While the Russian tank was inspired 
by early British Vickers models, new 


models, including the T-26, were de 


veloped by the Russians which were dis 


tinctly superior to the British prototype. 
Moreover. the Russians, recognizing the 
limitations in the equipment disclosed 
in the Spanish Civil War, proceeded to 
improve their equipment. 

This continued to be true throughout 
the war with the Germans. A series of 
models were produced, based on Amer 
ican and German prototypes, and in all 
cases included novel improvements lead 
ing ultimately to the heavy Stalin tank, 
whose 150-mm., frontal armor and 122- 


mm. gun combined with its low sil 
houette made it the most powerful tank 
in the world up to the war's end. 
Russian artillery has always been 
good. While frequently crude in ap 
pearance it has been highly satisfactory 
in performance. The simplification em 
ployed has been helpful in expediting 
production and the training of person 
nel in its use. The Russian Air Force 
was, during the last war, employed al 
‘ lose 


exclusively in 


most support ot 


ground troops. For this purpose ma 


chines of greater simplicity and rug 


Here 


again simplicity pe rmitted greater case 


gedness were entirely adequate 


and quantity of production. Since the 
war Russian displays of jet power and 
multiple-engined airplane types disclose 
a concept of air power going beyond 
tactics in World 


that of the Russian 


War II. 


The Russian Navy 
The Russian Navy 


guished itself in the past. The Russian 


has never distin 


land mass has proved to be so large that 


its wars have been fought almost ex 


clusively on land or in the coastal 


waters surrounding Russian territory. 


In naval warfare it is believed that long 
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experience and a naval tradition of 
many generations are essential to first 
rate performance 

While this may be true for far-flung 
operations requiring large-scale plan 
ning and intricate codrdination, these 
factors would undoubtedly be less sig 
nificant for short-range defensive tac 
tics. In view of Russian tenacity and 
endurance, coupled with their technical 
progress in all their arms and their ac 
quisition of German submarine plans 
and personnel, it must be assumed that 
their fleet, and especially the under 


water components, would offer formid 





“A strong and vigorous 
research program is basic 
to our hope of security in 
years to come.” —Gen. Hort 
S. VaANpDENBERG, Chief of Staff, 


United States Air Force. 





able obstacles to sea-borne attack or in 
vasion. 

The enormous cost and losses of for 
mally declared warfare in the classic 
pattern to both victor and conquered 
can be assumed to have made this 
method of attack and defense obsolete. 
Accordingly, it can be supposed that 
military defense 


future aggression or 


will be based on sudden attack with 


heavy striking power. To meet such 
onslaughts our country must be pre 
pared with the best available warning 
systems, human and mechanical, and a 
highly mobile combat force of the type 
or types adapted to meet the possible 
emergencies. 

Undoubtedly the requirements of this 
type of warfare will constantly change 
For example, to combat a germ-warfare 
attack might require personnel espe 
cially competent in public-health meas 
ures and disease control. On the other 
hand, atom missiles might involve steps 
for the control of radioactivity. The pos 
sibility of paratroop landings would 
create the need for a more conventional 
type of containing measure and would 
place a high premium on mobility and 
mechanization in a defending force, 


since the location of attacks cannot be 


known in advance and reduction in 
damage will be in proportion to the 
speed and strength of the countermeas 


ures that could be taken. 


Preparedness Necessary 

However much it may be regretted, 
the fixed policy of world conquest and 
revolution by violence preached by the 
largest and strongest potential enemy of 
the United States permits no other 
course than vigilant military prepared 
ness. Nonetheless, it is recognized that 
the defensive strength of the country 
is directly proportional to its economic 
health in terms of productive facilities 
and labor of all types. For the main 
tenance of this defensive potential the 
burden of military preparedness on the 
country must be kept to the minimum 
consistent with adequate strategic de 
tense requirements. 

Fortunately, it would seem possible 
to mate the objectives of economy and 
preparedness to a considerable extent. 
In the light of the foregoing discussion 
it is evident that our preparations tor 
defense or attack must be of a highly 
developed type. Although this is ob 
vious, it should be emphasized that 
both defensive and offensive plans 
should be conceived in terms of future 
wartare, not of past practice. Obviously, 
defensive and offensive forces should be 
trained accordingly. 

Quality rather than quantity must 
be emphasized. Likewise, matériel and 
tactics must be of the most advanced 
kinds available through research and 
experimentation, both basic and ap 
plied. While a force of this kind would 
be expensive, it is probable that it 
would be less than the maintenance of 
large standing armies. Moreover, de 
velopments of the type suggested would 
almost certainly be preponderantly in 
helds of the basic sciences having gen 
era! utility to the country as a whole 
Only 


be devoted to the maintenance of tacti 


a minimum expenditure would 


cal units. 

This kind of defense should be sub 
stantially more useful, while at the 
same time less costly, than the mainte 
nance of large forces with obsolescing 
equipment and This is 


kind of 


the Nation can truly afford 


organization 


the only economy in defense 





sy 


-* 


Signa! Corps 


Lubrieants for the Arectie 
a VitaljProblem 


The Ordnanee 


by 
Lieut. Col. G. F. Powell 


. 


The deep freeze of the 
North threatened to im- 
mobilize our forces 


* 


HIS is the fascinating story of a 


fast, well-codrdinated Industry 


Ordnance project aimed at the solution 
of an urgent problem facing this coun 


try. If it had ended in a failure to come 


up with the answers it would still be a 


emarkable story There was i happy 


ending, however more ac 


curately, the dev | ent date are 


very satustactory 


It all began when the reports of 


experiences of Task Force Frigid per 


} 


sonnel began to come in during the 


Alaskan maneuvers of 1946-1947. Among 


the many problems which came to light 


-Industry Team Solves 


was the fact that automotive equipment 
was practically immobilized in the ex 
treme low temperatures encountered 
during that winter. (Temperatures as 
low as minus 62 degrees Fahrenheit 
were experienced, with highs ranging 
around plus 40 degrees Fahrenheit. ) 
During World War II, the Ordnance 
Department developed techniques and 
winterization procedures which would 
permit the operation of properly win 
terized equipment at temperatures 
down to minus 40 degrees Fahrenheit. 
These techniques failed 
at the temperatures en 
countered in 


a@ many because 


cants solidified or 


En 


power trains 


ime too Viscous, 
t turn over 


ind br ike 


and 


systems be 


ible antitreeze be 


oaded with ice crystals. 


In the acco 


- , 
int that follows there wi 


uippear no names of individuals because 


this is a story of industry-armed servic 


operation, and literally hundreds took 
operation—each part, how 
contributing to the success 


sufhcient inftormatiotr 


iluation of the problen 
he Ordnance Department 


was called on Marct 


1947, in the National Defense Building. 
To this conference were invited all the 
technical services having an interest in 
the problem—the General Staff, the 
Air 


Force, together with the Assignment 


Army Ground Forces, and the 


Committee of the Coordinating Re 


search Council. 


Two Plans Devised 


It is only fair to state that the gen 
eral outlook of the meeting was pessi 
mistic. The feeling was current that if 
even a partial solution were evolved in 
two years, both industry and the Gov 
ernment would be Straining the limits of 


How 


two 


the available data to the utmost 


! 
ever, as a result of the conference 


plans were drawn up complete with 


deadlines which would have to be met 


materials were to be on the 


Alaska iv 


There was a military 


iny new 


round in tume for the next 


winter operations 
in covering the training, publications, 
ther tasks which would have to be 


and 


the technical plan 


: , , ' 
omplished a technica } 


whict will 


SM d here 


Che technical plan called tor 


rmination of the materials to 


ected for test by the following Satur 


sth: the delivery of the mate 
Aberdeen Proving Ground 
Saturday, April rath; the 


by the next 
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completion of the necessary screening 
tests at ambient temperatures of 60 to 
7o degrees Fahrenheit; the delivery of 
the equipment to the Eglin Air Force 
Base for low-temperature tests by May 
12th; the evaluation of the data result 
ing trom the tests; and the selection of 
the materials to be procured in time to 
supply the Office of the Quartermaster 
General by July rst with the informa 
tion he needed to procure the materials. 

Stating the technical plan in the form 
above certainly simplified a lot of things. 
At least we knew what we wanted to 
do. The hitch lay in the fact that we 
didn’t know how we were going to do 
it. Then there was another little ob 
structing factor which appears always 
to be present whenever people are try 
The 


“gremlins.” In the Army 


ing to get things done. British 
blamed it on 
we don't try to blame it on anything 
we just know that it’s always there try 
We call it 


The only way to beat 


ing to trip us up “snafu.” 


“snafu’’ is to get 
there first with the most men, or more 
simply, to outguess it. 

On April 5th, the scheduled meeting 
was held in New York in the Coordi 
nating Research Council headquarters. 
The C.RA 


nominated to work on the problem with 


members of the group 


us brought into the meeting and laid 


on the table all the pertinent data avail 


able in all of their respective company 


laboratories. Some of the data repre 


sented as much as twenty-five years of 
laboratory eflort 

The most serious problem confront 
ing the group was the designing of an 
engine oil that would pour from the 
drum at minus 65 degrees Fahrenheit, 


(SAE 1 


ber at this temperature ), would permit 


oil has the consistency of rub 


normal cranking of the military engine 


having the lowest starting torque, and 
ld hav | lul r cl 
wouk lave adequate lubricating char 
acteristics in the engine 
Four oils were designec to meet the 
requirements, each having a different 
rear lubricants 


g 
This 


company 


umount of diluent. Two 


} 
und twe vreases were selected 


done, one participating oil 


wwreecd to produce the materials and 


deliver them to 


Aberdeen by April 12th 
In the meantime the paint and chemi 
cal laboratories at Aberdeen Proving 


Ground were directed to develop an 
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antifreeze and a brake fluid capable of 
performing at the prescribed low tem 
peratures. 

Steps had been taken to ensure the 
availability of the vehicles in which it 
was desired to test the materia’s and to 
make certain that they were disassem 
bled and cleaned ready to take the test 
materials. The Air Force had agreed to 
in the cli 
Eglin Air 


Force Base to provide space for all 


modify their test program 


matic test hangar at the 
the 


vehicles in our test. 


Tested at Aberdeen 
All test 


Aberdeen on time, and the vehicles were 


materials were received at 


promptly winterized and 


placed on the test courses 
tor continuous operation 
sixteen hours a day tor a 
total of eighty hours of 
operation. The purpose 
of this test was to give 
the arctic mater als a rigorous workout 
at the ambient temperatures of plus 60 
to 70 degrees prevailing at the time to 
see whether or not they would lose vis 
cosity or would leak out, whether or not 


they would provide adequate lubrica 


undergoing the 
Eglin Field 


tank is 
test at 


This M24 light 
low-temperature 


Note the thermocouple wiring on this 
jeep being tested in the cold hangar. 


tion, and to select tor low-temperature 
test the materials which stood up best 
under this treatment. We were naturall 
concerned about the ability of the mate 
rials to perform at those times when 
Alaskan 


pectedly to plus 40 degrees and beyond. 


temperatures shoot up unex 

By April z1st these tests were com 
pleted, and the C.R.C. group, together 
with the interested Ordnance personne 


assembled at Aberdeen to review the 


data and select the materials to be t& sted 
in the climatic hangar. 

In the meantime, eflorts were made 
to secure highway clearances for our 
tank transporters carrying the tanks and 
other heavy equipment to Florida 
However, the equipment was too heavy. 
We had to ship ail test equipment by 
rail to Pensacola, thence via lighter to 
the dock at Eglin Air Force Base. Three 
days of rough water at Pensacola held 
up this phase. The tank transporter and 
auxiliary vehicles carrying test materials 
and moved over the 

Aberdeen 
Air Base 


In order to make certain that the ef 


equipment were 


highway from Proving 
& 5 


Ground to the 


fects of boil-off of diluent were not over 
looked, the *4-ton truck was operated at 
the high ambient temperature existing 
at Eglin Air Force Base for approxi 
mately eighty hours to ensure adequate 
boil-off prior to being placed in the 
hangar. 

All equipment was in place ready for 
tine \ 
military and civilian test personnel gath 
Aberdeen Proving 
Arsenal, the Office 
the C.RAC 


test by the deadline crew ofl 


ered from Ground, 


Detroit of the Chief 


ot Ordnance, and the 


Air Force 


complete cooperation of the command 


group 
conducted the tests with the 
and technical personnel at Eglin Air 
The 


Ordnance 


included 


Ord 


Force Base test 


group 


three othcers and three 


nance noncommissioned othcers who. 
onducted the 
Ord 


Army 


during July and August, 


winterization courses given at the 


nance School for personnel trom 


Air Force 


Testing began at 


and Stations 

zero degrees Fahren 
heit and proceeded by 1¢ ke ree incre 
ments with forty-eight hours at each 


temperature, down to minus 65 de 
grees The test schedule required tests 
uids 


for engine starts without heating 


and with heating aids when starts with 
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out them were not possible. Slave bat- 


teries were used when necessary to 
eliminate the battery variable from the 
test. It was not possible to drive the ve- 
hicles very far in the hangar because of 
the requirement that exhaust gases be 
controlled. However they were driven 
sufficiently to test the freedom from 
congealing of the materials in the power 
trains and the wheel bearings. 

Upon completion of the tests, the 
C.R.C. group and the key test personnel 
met again in Washington to review the 
data and determine what materials to 


put into the Arctic for the coming 
winter. The tests indicated that we had 
materials which showed definite prom- 
ise of meeting our requirements. We 


liked to 


more controlled low-temperature field 


would have have run some 
tests, but this was impossible. On July 
ist, the Ordnance and Quartermaster 
supply agencies and the Alaskan theater 
were notified of the materials to be sup- 
plied and were provided with instruc 


tions regarding their use 


Controllied-Test Data 

It was planned that the new materials 
would be used in all automotive equip 
ment in Alaska during the winter of 
1947-1948. However, in order to make 
sure that we would have some con 
trolled-test data as a result of the win- 
w“ hole 


Alaskan 


Theater Command, completely winter 


ter’s operations, we, with the 


hearted coOperation of the 


ized and instrumented with thermo 


| vehicles 12 


couples tour tes ton, 
truck; a 
4x4 truck; and an 


These ve 
Amc hor ige to 


OxO cargo 
truck; a 
MaoC cargo truck ( Weasel ) 


vicl were driven from 


ston, 4X4 cargo 


, ton, 


Fairbanks and operated throughout the 
winter in the | ield-Big Delta area 


inder test conditiot 


During the winter the Coordi 


entir 
| 


wided com 


> 
nating Research Counci » 


plete coverage with top-notch observers 


ind specialists in automotive lubrication 


trom the automotive ar petroleum in 


total 


dustries \ 
servers took 


Reports indicated that materials 


with 


} 
were periorming W the ul Ttatlure 


the exception of dithculties encountered 
This oil was heir 


which 


with the engine oi! 


consumed at a high rate, 
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truck. Pipes are 
floor vents. 


the 6x6 
leading to 


Cold-testing 
exhaust lines 


some concern on the part ot the users 
Some engines burned out. Our observers 
on the spot meticulously checked these 
reports and in all cases found that the 
condition was caused by failure on the 
part of the driver to replenish the oil 
properly. 

Because of these reports on the engine 
oil, in order to get more consumption 
figures—and also to get the answer to 
the big question, “Do these materials 
provide adequate lubrication?’’—it was 
decided to drive the test vehicles down 
over the Alcan Highway to Detroit Ar 
senal for examination. 

In order to have a basis of comparison 
against known materials, three vehicles 

(the M2gC 
Alaska) 


erated all winter in the 


was left in 


which had op 


vicinity of Fort Richard 
son on standard Army 
materials and had milk 

corresponding 
vehicles were joined 
ilso brought bac k 
These 


mtinued to operate on stand 


that of the test 
with the convoy and 


over the Alcan Highway latter 


iulthough occasional dilu 


SAE 10 engine oil was ne 


the way 


Vehicles Inspected 
Upon arrival at Detroit 


il Marct 1945, ill 


4 


! ! 
Arsenal early 


} 
vehi es were dis 


, 
assembled ind power ylants, power 


HIS 


I 
systems, and radiators « 


br iKC 


inspection. The C.R.¢ 


trains, 


' 


played for 


. group 


4 
issembled and compo 


INSPec ted the 


nents, and all agreed that the arcti 


} | 


Dricants Nac 


Additior i Ww rk 1s 


lone an outstanding job 


now under way 


to improve the performance of the arctic 
lubricants. However we have come a 
long way toward the solution of the 
arctic fuels-and-lubricants problem— 
much further in fact than the most op 
timistic member of the first meeting 
dared to hope for at that time. We have 
materials available which will permit 
satisfactory operation of most transport 
equipment at minus 65 degrees Fahren- 
heit. We feel we now have the experi 
ence and know-how necessary to im 
prove these materials and solve our other 
arctic lubrication problems as well. 
More important still we have demon 
strated that the Ordnance-Industry team 
can function in peace as in war. What 
are the conditions that make this team 
work possible? Obviously industry must 
be willing to assist in the solution of 
military problems. In the opinion of the 
writer, however, the most important 
condition to successful Ordnance-Indus 
try teamwork is a strong, capable, tech 
nical group within Ordnance which can 
present a clearly defined problem to in 
dustry and carry a proportionate share 
of the work load. When this condition 
exists the participants have a mutual re 
spect for each other and the solution of 


military problems is greatly facilitated. 





“Troops are unable to work or 
fight outdoors in extremely low 
temperatures for protracted pe- 
riods, and heated shelter must 
be provided for all members of 
a force Food must be kept 
warm for troops in the field or a 
means provided for heating it 
The only water supply will often 
be melted snow 


‘The work capacity of all per- 
sonnel is reduced in the Arctic 
Much of the time of individuals 
is taken up by the details of 
their personal life. Each trip to 
the latrine becomes something of 
a@ major operation. Arctic cloth- 
ing is bulky and, by its nature 
tends to impede work 


“A minor adjustment or re- 
pair on a mechanism which could 
be performed in five minutes 
with bare hands may require 
twenty or twenty-hve minutes 
with mittens, unless the particu- 
lar mechanism was specifically 
designed with an eve toward arc- 
tic maintenance and repair 
Levur. Co Roy Moore 
Armed Forces Staff College 
Norfolk, Va., in the September- 
October 1949 issue of ORDNANC! 
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Bombers 





Boosted by 4 jet engines and armed with sixteen 
20-mm. cannon, the B-36 has speed and firepower. 


““A Strategic Bombing 


“Strategic air warfare is long-range heavy bombing, 
comparable to [that with] the B-17’s and B-24’s against 
Germany and the B-29’s against Japan. Nowadays, the 
tools for this job are the still bigger intercontinental 
bombers, the B-36’s, which can reach targets many 
thousands of miles away, which fly very high and fast. 


These bombers can carry either TNT bombs, or the 
much more powerful atomic bombs. Their job js to 
strike back immediately if America is attacked—to de- 
stroy factories, railheads, all production units where 


Technicians need a special structure of sev- 
eral levels to work on the giant B-36 rudder 





I anding on snow or ice poses no serious br 


Six 3,500-horsepower Pratt & Whitney radial engines swinging 19-foot Curtis re- 
landing run and avoids ground-looping ha 


versible-pitch propellers push the B-36 at over 350 miles an hour at top speed 
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The inboard nacelles of the B-47 house two J-47 turbojets, each producing 
5,000 pounds of thrust. Total thrust of the plane's 6 engines is 30,000 pounds 


oree Must Be Ready 


the enemy makes his weapons-——and thus choke off 
enemy power at its source. 

“In order to strike back immediately, you must have 
this long-range bombing force ready for instant use. 
In any possible future war, the enemy would never 
willingly make the mistake of allowing this country to 
convert its industry to war production. In order to be 
effective, a strategic bombing force must be ready on 
time—and in order to be on time it must be on tap!” 
W. Sruart SymMinctTon, Secretary of the Air Force. 


Aas 


Eighteen JATO rocket installations are built 
into the B-47 for emergency auxiliary power 





> ee ee 
ua cone 


¢ problem for the B-47. Using a technique developed by bomber crews of the past war, a ribbon parachute measurably reduces the plane's 
s. Note the unconventional landing-gear arrangement-—tandem wheels retracting into the fuselage and outrigger wheels into nacelles 
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A graphic idea of the size of the XC-99, trans- The sharp sweepback of all control surfaces of the B-47 
port version of the B-36, can be seen from this and the position of the jet pods are radical innovations. 
comparison of its pilots with the nose section. 


The NPF-S5 jet fighter is carried in and 
flown to and from the B-36's bomb bay 





The outrigger landing gear of the B-47 The B-36 is the world's first and only intercontinental bomber. With 
is retracted up into the engine nacelles its range, speed, and pay load it is our “big gun” of strategic air power 


248 ORDNANCE 





EKeonomie Leadership 
and 
Raw Materials 


There Is No Easy Road to Security 


8 


by 


George S. Brady 
Author of “Materials Handbook” 


+ 


“Success in war cannot 
be built on material su- 
periority. A will to win 
and a willingness to ac- 
cept hardships constitute 
the soul of military 
force.”—Lieutenant Gen- 
eral von der Goltz. 


n 


HERE are two distinct phases of 
the industrial materials’ situation 
whose many problems must be worked 
out and then coordinated into a unified 
Nation is to retain the 


whole if this 


leadership in mechanical superiority 


that is necessary to maintain peace or to 
win a war that might be thrust upon 
us without the time for preparation we 
have had in the two previous war»s 
One of these is an effective plan for 
the progressive development in the use 
of our domestic resources; the other is 
the development and integration of the 
materials’ resources of that part of the 
world still open to the non-Communist 
nations 
article in Orpnance 


In a previous 


( November-December called 
attention to a plea 


Alfred P. 


degree of “economic statesmanship” in 


1949) I 


made during the 


war by Sloan, Jr., for a greater 


which businessmen would 


ecognize 
their responsibilities to the economy as 
a whole. This does not mean that we 
have been lacking in economic ability; 
it simply means that our ability and et 
more effectively coordi 


forts must be 
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nated if we are to meet successfully the 
clash of the two radically different eco 
nomic systems in the world today. 

one-fifth of 


At present, more than 


the land area of the world is denied 
entry to us, and the materials’ resources 
of other great areas are only precari 
ously accessible. If we are to attack in 
telligently the basic problems that are 
involved in the emergency supply of 
materials, we must realize that only for 
expediency can it be assumed that the 
second World War is terminated, and 
any assumption to the contrary intro 
duces economic thinking that will add 
to the eventual difficulties. We did not 
liberate the nation whose invasion in 
1039 was the direct cause of the war, 
nor did we destroy autocracy. We do 
not like to face an unpleasant truth, 
but we gained a halt in the military 
fighting only by condoning a shift of 
autocracy from one dictator's hand to 
another, with a net loss of free lands 


We kind of 


Europe had when the Mongols glow 


have chat peace which 
ered over it. 

Only now the danger that looms over 
the West is not from a barbarian horde 
armed with crude spears. It comes from 
a power that works unceasingly with a 


keen 


vance ol 


energy to benefit by every ad 


' , 
technical science, and its 


watchwords of “Strug 


gle” and “Sacrifice 


are an open challenge 


to our own growing 


motto of ‘Comfortable 


living and guaranteed 


security. 


I am not concerned here with the 


diplomacy or the military strategy of 


this situation. My only direct interest 


lies in those factors that have to do wit! 


an adequate future supply of industrial 


raw materials. | am convinced that we 


cannot maintain the peace or win a War 
reliance on an a 


effectively by mere 


cumulation of materials. We must real- 
ize the soul of industrial-military pre- 
paredness in this age lies rather in an 
ability to develop new materials and 
new methods for the old and in a 
willingness to make the sacrifices nec- 
essary to change quickly to the new 
We cannot hope to hold a position of 
leadership if, in the big problems of 


materials’ economics, we operate on 


what Hilaire Belloc calls “adventitious 
sentiment”; that is, basing our decisions 
on an ironed-out low average that will 
retain the 


inconvenience no one and 


social status quo. 


The Easy Method 


In the years since the termination 
of fighting the tendency has been to 
favor the easy method of importing for 
storage at public expense such materials 
as have not previously been produced 
amounts to 


domestically in sufficient 


meet industrial demands. But, from the 
standpoint of science, the most logical 
method of meeting the needs of the fu 
ture is to develop new ways to utilize 
the immense quantities of low-grade re 
With 


the exception of a relatively few mate 


sources within our own borders 


rials, discussions of our import de 


pendence have tended to exaggeration 
During the peak war year 1943, we 


produced 8 billion dollars’ worth of 


domestic metals and minerals, while 


our imports of metals and minerals 


totaled only o.8 billion dollars; includ 


ing many manufactured materials not 


counted in the domestic total. In the 


case of oils and fats, we proved effe: 


turvely during the war that our de 


pendence on imports was less real than 
rubber, 


had been stated. In the case oO 


it as readily apparent that the great 


technical advances in synthetic rubbers 


would not have been achieved in this 
generation had we been guided only in 
terms of past experience and had relied 
on an accumulation of stocks of rubber 

The acquisition of toreign materials 
is highly important. But the great bulk 
of our imports is in sugar, coffee, cocoa, 


wool, and a few other items, most of 
which can, in emergency, be obtained in 
the Western world, and the subject of 
imports of manulacturing materials is 
more a matter of world economic bal 


ance than of military need 
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In my previous article I tried to show 


that technical research is already far 
ahead of our ability to absorb the de 
velopments of science. This is not 
nerely my opinion, for a recent report 
of the Office of Scientific Research and 
Development states that it takes much 
too long a time to get new discoveries 
of the scientists into actual operation 
On the scientific level there is a rela 
tively high coérdination of knowledge 
and effort through joint research proj 
ects of the college and industrial lab 
‘pratories and Government, and through 
the publication of technical papers 
But certainly, as regards raw mate 
rials, many a sound proposal is often 
held back because there has been lack 
ing the economic leadership that could 


sell the 


narrow 


idea against the resistance of 


sectionalism or against those 


who would be competitively incon 
venienced by the change. Perhaps this 
shortcoming is most pronounced in our 
lack of rapid application of the develop 
ments of one industry to the needs of 
nother, especially if great changes in 
plant must be made, or if some new 
such as a re 


dependence is created, 


quirement for large quantities of cheap 


electric power 


Use of Domestic Ores 
Consider the example of the possible 


domestic low grade ores 


utilization of 
Much time and expense have gone into 


1 
the improvement ot mechanical meth 


ods of concentrating ores in the mining 


industry. But, when one views the 


" 
wonders that are being a omplish« | 


laily in the chemical industry in the 


separation of metallic and nonmetall 


materials of all kinds, he gets the tee! 


ng that the eventual solution of the 


problems of separation and economi 


use of low-grade ores does not lie in 


further refinements of the old concen 


tration methods of the mining engineer 


nd the metallurgist but rather in the 


pulverization of the crude impure ores, 


their liquation in acid or brine forms, 


ind treatment in continuous electrical 


| obtain 


ind electrochemica processes 


ng not only the principal metal in the 
ore but also all the components as 
profitable by-products 

During the war, premiums were paid 


tor extra production of metals by stand 
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If this fails to meet 
adequately 
foreign Communism in the next 
two decades, it will not be from 


will be 
economic 


country 
the competition of 


a lack of science—it 


from a failure of 
leadership. In planning the fu- 
ture supply 
I am afraid that we tend to be- 


of raw materials’ 


lieve that this rich country can 
without sacrifice. 
easy method. 


buy security 
There is no such 











ard methods from substandard ores. 


This is justifiable in times of emergency 
as it relieves a temporary shortage, but 
in normal times it can be an impedi 
ment to true progress by making it 
appear unnecessary to spend money on 


research into new methods. From the 


sober, impersonal standpoint of science, 


funds used tor overpayments tor the 


production of copper from eastern com 
plex ores since the war would have 


been better spent had they been used 


to finance research to develop new ways 
to handle the ores. One such overpay 
ment alone would have financed a big 
Government-industry joint program ot 
this kind 

Immense quantities of low grade ores 


of mangariese, chromium, tungsten, 


ind other so-called strategic metals are 


available in this country Recently, 


through joint research project cat 


} 


ried on by a private institution and a 


university laboratory, a chemical pro 


ess was oped tor extractung man 


ganese trom ore not formerly consid 


ered usable. It is in line with the theory 


of utilization mentioned previously and 
consists in leaching the pulverized rock 


with acid, treating with calcium chlo 


ride and hitering off 


the calcium sulphate, 

treating with high-cal 

cium limestone and fil 

tering off the iron 

nd, finally, by 
] 

with lime, obtaining a precipi 


oxide of 


iwdrated manganese 
yreat purity 


Metals 


obtained by 


and nonmetallic compounds 


chemical and electrolytic 


nethods are usually of high purity 


Moreover 
, 


ores in such small quantities that they 


metals that are in the cruck 


would be ignored in ordinary metal- 
lurgical processing can be extracted at 
various points in the continuous chemi- 
cal processing. In one western chemical 
plant, not normally producing any 
metals, it was found that at one point 
in the continuous treatment about 1,000 
pounds of tungstic acid per day were 
passing through the system, and, by 
extra 


installing an operation, 800 


pounds 


of metallic tungsten could be 
obtained from raw materials that would 
be considered by 


never mining engi 


neers as a source of tungsten. 
Most 
up as continuous operations requiring 


And, 


through a 


chemical processes can be set 


comparatively little labor since 
the materials generally go 
closed system as liquids or gases with 
nearly automatic treatments, the work 
involved is usually less arduous to labor 
than that of many other industries. The 
acids, alkalies, and other chemicals em 
ployed can usually be recovered for re 
use or for sale in compounds, 

In the past, chemical and electrical 
processes for many types ot ore extrac 
tion have generally been considered as 
too expensive, but this field of work is 
only in its infancy, and present indica 
tions point to lesser costs in areas where 
there are possibilities for cheap electric 


power. Certainly, from a_ scientific 


standpoint, research in this held offers 


a more attractive source of supply for 
than the mere storing up ot 


imported ores 


the future 


high-grade 


Battery-Grade Manganese 


Consider the problems involved in 


the future provision of the manganese 


ores used for the dry batteries em 


ployed in great quantities by the military 


in wartime. Battery-grade manganes¢ 


a high content of available 


that is, be high in manganese 


must have 
oxygen, 
content. It should have a mini 


dioxide 


of iron and lead and must be 


relatively free of arsenic, 


ni kel, 


inc of the 


copper, and 


which are electronegative to the 


battery. In addition, al 
Government 
analy ses, the manganes dioxide should 


have 


ture 


though not specified in 


a certain definite physical struc 


Only two places in the world furnish 


ore in commercial quantities to meet 


the specifications for high-grade mili 
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tary batteries—Montana and the Gold 
Coast of Africa. Only about eight per 
cent of the ore mined in Montana is of 
battery-specification grade, and, since 
natural minerals always vary, even from 
the same mines, it is not easy to obtain 
a large uniform supply from any source. 
About three per cent of the Caucasian 
ore {rom Russia, and some of the Mexi 


can ore, have been classed as battery- 


grade, but these materials give a lower 


voltage in the batteries and a shorter 
service life and have not been found 
suitable for military use. Because of the 
difficulty of separating and grading, 
battery manganese always commands a 


premium price. 


“Impossible” Problem 

Reviewing the above specihcations, 
one gets the impression that this is just 
the kind of “impossible” problem that 
enthusiastic young scientists like to un- 
dertake. Would any one say that re 
search chemists could not find a way 
to remove the impurities from ordinary 
chemical-grade manganese and furnish 
the product with any physical structure 
that the battery grade requires? Would 
it not seem that real progress lies in a 
search for a method of producing uni 
form battery-grade manganese artifi 
cially rather than to depend upon a 
doubtful future supply from nonuni 
form natural sources? 

In the rebuilding of the Norwegian 
iron and steel industry, which was 
largely destroyed during the war, direct 
electric production of pig iron is being 
installed. In our country, the gray-iron 
foundries are almost an orphan indus 
try, depending largely for their raw 
material on excess pig-iron capacity of 
the great integrated steel mills. These 
mills, in turn, often carry the crude ore 
long distances across the country, since 
some of them are still radicated in areas 
where the local ores they once used are 
no longer economic. 


Why that 


operated in relatively small units have 


electric furnaces can be 
not been installed in East Coast indus 
trial centers where ore is easily available 
by water, and why power plants have 
not been built so that pig iron can be 
produced nearer the mines, are ques 
been asked more than 


Would the 


tions that have 


once by scientists basing 
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point system, so distasteful to the Gov 
ernment, be necessary if pig iron were 
produced closer to the source of the ore 
and the iron and steel making were 
more uniformly distributed in indus 
trial centers? 

The answer to those questions, if we 
do not find them ourselves, will be ap 
parent when the Russians complete 
projects now planned and under way 
in their metallurgical industries. In 
this connection it is to be noted that in 
Iron Curtain countries 
low-cost electric power 
for large-scale indus- 
trial use is considered 


as the A-1 


rial. 


raw mate- 

I have mentioned the chemical ex 
traction of ores and the production of 
pig iron only as examples, not that they 
are exceptional cases. The principles 
involved also apply to many other ma 
terials where, in working on individual 
and isolated problems, we may neglect 
the basic problem that affects the whole. 

In my previous article I mentioned 
that scarcely one per cent of agricul 
tural waste materials is used commer 
cially in this country. Any one familiar 
with industrial manufacturing knows 
that under the profit system there is a 
constant effort in industry to utilize 
wastes for the production of by-prod 
wastes, or secondary 


ucts. From the 


materials, of agricultural production 


we could obtain fuels, chemicals, waxes, 
resins, and many other useful products. 
Sut with an organized system of keep 
ing up the prices so that a profit is 


guaranteed on the primary material 


there is little incentive to utilize the 


secondary materials for by-product 


manufacture. It is true that we now 


use many by-products, such as the seed 





“We cannot maintain the peace 


or win a war effegtively by 
mere reliance on an accumula- 
tion of materials. We must real- 
ize the soul of industrial-mili- 
tary preparedness in this age lies 
rather in an ability to develop 
new materials and new methods 
for the old and in a willingness 
to make the sacrifices necessary 


to change quickly to the new.” 











from cotton and the germ from corn, 
but this utilization belongs to the ef 
torts of presubsidy days, and it is sate 
that had 


been subsidized, corn oil and cotton 


to say our cariicr ploncers 
seed oil would probably not have been 
produced at all. 

There is also danger that guaranteed 
prices will hold back technical progress 
in basic commodities. In spite of a de 
creasing interest in better methods by 
those whose profits are guaranteed, sci 
entists have continued research into seed 
selection, fertilization, land selection, 
and other methods for obtaining higher 
yields of better materials. It is known 
today that with proper land selection 
and use of all improved methods, acre 
age yields as high as four times those of 
many present average yields can be ob 
tained with cotton, and with less labor. 

In a free profit system, such as is 
applied to manufacturing, efficient 
farmers would thus produce better and 
cheaper crops, and the inefficient grow 
ers would have to take up other busi 
nesses more adaptable to their talents, 
yust as is done in manutacturing. But 
under a system where a price is set to 
yield a profit to the inefficient and to 
those using unsuitable lands, there is 
give the 


no inducement to strive to 


public more and better products for 


less money 


Evils Apparent 
These 


system have been apparent to screntih 


inherent evils in a support 


men for some time. They may not be 
come outwardly apparent to the public 
until the time comes when production 
has risen in foreign countries and the 
United States becomes an isolated island 
of high-cost materials with abundant 
low-cost materials thundering at our 
gates tor admission. 

To get back to the original theme, 
then, this country is not preparing it 
self for the economic competition of the 
Communist nations in the coming gen 
eration if it believes that a guaranteed 
easy life is the right of every one and 
that all the old principles of maximum 
effort and sacrifice that made this coun 
Already 


scientific developments are far ahead of 


try great should be abandoned 


our willingness to make the changes 


necessary to utilize them 
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On the Industry-Ordnanece Team 


W. H. Schaefer 


William H. Schaefer, Detroit, Mich., 


assistant to the president, Houdaille 
Hershey Corporation, a strong advocate 
of military and industrial preparedness, 
served as a major in Infantry in the 
First World War and represented his 
company in all matters pertaining to 
ordnance production throughout the 
Second World War 


industrial-mobilization 


He is in charge of 
plans for his 
company’s ten plants. 

Maj. Gen. Hugh J. Knerr, Wash 
ington, D. C., United States Air Force, 
was graduated from the United States 
Naval 


Artillery 


Academy and served in the Coast 


Corps of the United States 


‘ 


Army. He was a leading exponent of 
ordnance development and application 
and a strong influence in the Air Fore« 
until his recent retirement from active 
service 

Col. William G. Lockwood, Wash 
ington, D. C., a director of the Wash 
ington Post, A.O.A., 


American 


is an ofhcial of th 


Locomotive Company and 


American Car and Foundry Company 
Born in Charleston, S. C., he has long 


been identified with “industrial — pre 


pare dness 


hy 


F.S. Pollock 


H. EB. Isham 


Maj. Gen. H. J. Knerr 


Col. W. G. Lockwood 


Capt. Clarence E. Voegeli, United 
Navy, a 
commanding officer of the United States 
Nava Indian Head, 
Md. A specialist in fire control, he 
task 


Pacific during the recent war and di 


States native of Wisconsin, ts 


Powder Factory, 


served with forces in the South 
rected fire-control research in the Bu 
reau of Ordnance. 

Stanley C. Hope, New York, N. Y 
A.O.A 


Instrument Division and president o 


chairman of the Fire Control 


the Association’s Hartford-Springheld 
Post, was recently promoted to the presi 
dency of Esso Standard Oil Company. 
As former president of Gilbert & Barker 
Manufacturing Company he rendered 
yeoman service In the production ol 
instruments and other ord 
nance during the Second World War 


Howard E. Isham, Pittsburgh, Pa 


fire-control 


assistant 


Stec 


assistant vice-president and 


! 


treasurer of the United States 
Corporation, he Iped make possible our 
country s conversion to War production 
He is an authority on government con 
ind contract termination 


Pollock, Wilmington, Del 


vice-president, Atlas Powder Company, 


tracts 
F. S$. 


P.O. Vogt 


Capt. C. 


Col. L. E. Simon 


E. Voegeli 8. C. Hope 
has been identified with the explosives 


ind chemical industry since 1909. In 


the Second World War he 


charge of all ordnance plants operated 
I I 


Was in 


by his company with outstanding 


SUCCESS 

Paul O. Vogt, Schenectady, N. Y., 
is supervisor of shipping and package 
design for the Apparatus Department, 
General Electric Company. He is chair 
man of the newly formed Packaging 
Division of the American Ordnance 
Association. 

Col. Leslie E. Simon, Washington, 
DC 


Ordnance Department's Ballistic Re 


formerly director of the Army 


search Laboratories at Aberdeen Prov 
ing Ground, Md., has recently been or 
dered to duty in the Office of the Chief 
of Ordnance in Washington 

John W. Higgins, Worcester, Mass., 
Worcester 


Pressed 


is president of the 
Steel ( ompany and donor of the com 
pany's industrial museum, “The John 
Woodman Higgins Armory, Inc.” 
Identified with many professional, in 
dustrial, and civic organizations, he is 
American 


1 charter member ot the 


Ordnance Association 


J. W. Higgins 
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Czeeh Military Small Arms 


An Outline of Weapons from 1915 Onward 


, 


by 
Harry Wandrus 


. 


The Czech Army has 

been armed with rifles 

and pistols from almost 

every European country 
° 


* 


many of the newly 


Y HILI 
formed European states evolved 
from World War I adopted new arma 
ments, the Czechoslovaks retained the 
greater number of different types of 
small arms used in the Empire. These 
were kept for a number of reasons 
the old Empire was to a large extent 
disarmed and the weapons were avail 
able to them, many of the weapons 
were in the hands of troops familiar 
with them, and a very great percentage 
of the factories making munitions and 
munition components were within the 
confines of the newly constituted 
country. 
Some examples of these are the Skoda 
Works at Small Arms 
Works at Bellot at 


G. Roth & Company, makers 


Pilsen, the 
Brno, Sellier & 
Prague, 
( Press 


of ammunition, at Bratislava 


burg), and the large engineering plant 


of Janecek at Prague and elsewhere 


which made the Schwarzlose machine 


gun and, indeed, exported it to other 


notal 


countries, ty Spain 


Czech Army Weapons 


As of the year 1919, the Czech Army 
equi 1 with the following 


the Steyr-Mannlicher J 


was 
, 
model 


and in 


} 
ne 


weapons 
1895 bolt-: n riff S mm 
both the and carbine; t 
Schwarzlose 1 


Austrian 


iachine gun in the orig 


inal 8mm. caliber: the Aus 
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The Czech Model 1924 automatic pistol. 


trian cavalry saber; the omm. Steyr 


Hahn automatic pistol and a few of the 
caliber .380 Browning police model 
(1910) pistol produced by the Fabrique 


National d’Armes de Guerre of Herstal 


The Mannilicher Rifle 


There doesn’t appear to be any evi 


dence to support the theory that the 
Mannlicher rifle was manufactured in 
Czechoslovakia after the war. At best 
it Was a stop-gap weapon, and a suitable 
substitute was soon sought. 

It was not until the year 1924 that 
any radical changes began to be noted, 
although some work on new commer 
the Model 1922 


auto pistol in caliber .25 had been done 


cial models such as 


before that. German armament makers, 
having been forbidden to manufacture 
9-mm. pistols by the Versailles Tre aty, 
turned over some samples to Czech 
plants and from them were evolved the 


first regulation army model. 


his pistol of caliber .380 utilized a 


locked action quite similar in some re 


spects to that found in the Steyr-Hahn 


in which the breech and barrel were 


locked together but freed by the turt 


ing of the barrel during recoil. Lock 


work and safety were lifted almost in 


Mauser Model 1910 pis 
but certain 


shortcomings caused it to be gradually 


toto from the 


tol. It saw considerable use 


eplaced by others 


The year 1924 saw, besides the in 
troduction of the Model 1924 pistol, the 
issuance of the Mauser Model 1924 rifle 
standard 


of 7.92-mm. caliber as the 


army issue gradually to replace the 


Mannlicher. For a considerable time, 
from 1924 to 1938, beth these rifles were 
considered issue, the latter being held 
in reserve as a secondary arm and is 
sued as such to foresters, border guards, 
societies—and also mysteri 
The 


about it that 
German Army Mo8 


shooting 


new rifle had much 


like the 


It was of 7.92-mm 


ously sold. 


was standard 
caliber, weighed 9 pounds, 2 


ounces, 


with a barrel length of 23.2 inches. 
It had 4 rifling grooves W ith right hand 


held 5 


show c d 


twist and a magazine that 


rounds. Government figures 


that the following number of small 


arms were if} service im I924 rifles 


and carbines, 120,000; pistols 000: 


automatic rifles, 1.814; machine guns, 


ono 


New Light Machine Gun 

The need for a lighter machine gun 
started designers working in the early 
twenties, and by 1925-1926, a desirable 
model (the invention of Vaclay Holek, 
the most outstanding Czech designer ) 
the ZB 26 (Zbrojovka Brno) 
This 


‘Praga,” 


resulted 


weapon, also kn wn as the 


in caliber 7.92 mm., was gas 


operated air-cooled, equipped with 
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The ZB 29 semiautomatic rifle was tested by the U.S. Army Ordnance Board of 1929. 


bipod, magazine-fed (20 rounds per 


clip), and had a cyclic rate of fire of 


550 rounds with a practical rate of 180 
rounds a minute. Barrel changes could 
This 
weapon was and is standard issue and 
1947 still 


factured for export. 


be made in four or five seconds 


as of was being manu- 


In 1928 a new pistol was tentatively 


considered, but because of certain 


shortcomings, it was reworked and ap 
peared ten years later as the model 


1938DA. The 


plicated and had an 


1928 was overly com 


action entirely 
unnecessary for the .380 cartridge it 
used. The later 1938 model dispensed 
with the locked action (again reminis 
cent of the Steyr-Hahn) and was made 
in simple blowback 


The U.S. Army 


1929 tested another invention by Holek, 


Ordnance Board of 


the ZB 29 semiautomatic rifle, made in 
276 Pedersen to comply with require 


The Czech Army ran field tests 


ordered 


some because a number of them turned 


ments 


on the piece and must have 


up as material! captured trom German 


troops Tests had shown it to be a fine 


piece in all respects but unable to with 


stand the abuse of actual campaigning 


} 
Shortly after the war its place was 


taken by the ZK 420, also gas-operated 


The Model 1938DA automatic pistol is 
a simple blowback double-action piece 


54 


and strongly considered in 1947 as the 
replacement for the Mauser rifle. Noth 
ing further of the projected use of this 
the 


since the Communist coup, and in keep 


piece by army has been learned 
ing with the Russian policy of not 
allowing their satellites to get ahead of 
them, plans for the production of this 


weapon may have been shelved. 


The Besa Machine Gun 

About 1929 the Besa heavy machine 
gun (ZB 37) was brought out also by 
Brno and in several different calibers, 
including the 1m. and 1.5-cm. This 
air-cooled piece was used by the Czechs 
in their tanks, was later used by the 
British in their units, and is currently 
being manufactured for and again being 
used by the Czech Army. The normal 
rate of fire of the current piece is 55( 


rounds a minute; with an accelerator 


=so rounds a 


With the Mannlicher Model 95 


much on the way out, it was only nat 


minute, 

very 
that t 
Mannlicher 


and 


ural some sort of counterpart o 


the carbine be adopted. A 


shortened much lightened 
Mauser carbine was adopted in 1933 
I the VZ 22. Using the stand 


| { 1 lr 


ra LAUSCT issucda to 


very 


ind dubbe 


cartridge it was 


such units as border guards, members 


of the Little Maginot Line, cyclists, and 


j 


na . 
special-service troops. There was little 


paratrooper activity in the Czech army 


of the time so that the term “para 


trooper rifk came later. 


So well liked was this short weapon 


that the Germans continued its manu 


acture after occupying the country and 
called it the G 33/40. Barrel lengths of 
— 


this odel have been found to vary 


considerably, and it may very well be 


the case that regular rifle parts were 
utilized at times in the manufacture of 
this weapon. 

The Czech Army which was swal- 
lowed up by Hitler in 1938-1939 was 
well equipped with all small arms. 
German reports of 1939 indicated that 
they had seized 1,090,000 rifles, 114,000 
automatic pistols, and 43,876 machine 
guns. That the German demands for 
surrender of all weapons by the civil 
population had some justification, so 
far as they were concerned, can be seen 
by comparing the above with the of- 
ficial Czech figures. 

The mobilized army of 1938 had on 
hand 1,200,000 rifles and 62,000 ma- 
chine guns., Some of these were taken 
along by who fled to 


Czech troc ps 


Poland and Rumania, some were no 


Slovakia 


for its army, and some reappeared in 


doubt used by the State of 
the hands of partisans during street 
fighting at various times. 


TI e World 


Czechoslovak nationals in 


War 


much 


Second found 
the 
same predicament as had been the case 
in the first. After recognition by vari- 
ous allied powers, legions were formed 
in France, Russia, Poland, and Eng 
land, in all cases using the uniforms 
ind armaments of the respective coun 
tries. Czech troops figured in the inva 
sion and in the great Russian drives 
in the East 

Though there were two different 
schools of thought stemming from the 
fact that there were troops trained In 
the West and in the East, Slavophile 
Russia 


tendencies and the nearness of 


the government to decide as 


as April 1945 that the future 


irmy was to be based on the 


and 


reaniza 


tion, training of the 


equipme nt, 


Army 


Red 


Armament Much the Same 
The Czech 


iround the men trained in Russia. Yet, 


present Army is built 


despite predictions of changes, the 


irmament is still very much the same 


is it was before Some British, 


1939. 
French, and even American equipment 


s still at hand and there is evidence 


made 


felt in a more cheaply produced 


that the Russian influence has 


irm for export and for use by the mili 


tary torces 


ORDNANCE 





Reading Course in Ordnance 
A Selected Bibliography of Weapous—Land, Sea, and Air 


. 


by 
F. W. Foster Gleason 


$ 


of books on 
weapons—their develop- 
ment and use—will be a 
valuable tool for the “gun 
bug,” the historian, and 
the ordnance student 


$ 


This list 


HE 


tion 


American Ordnance Associa 


frequently receives requests 


from individual members and groups 
for lists of books on general or special 
ized ordnance subjects. These inquiries 
have come trom the NOVICE who wishes 


to make an intelligent approach to the 


subject, the student who desires to 


pursue his research, and the indus 


trialist, engineer, or otheer who is intent 


upon furthering his vocation. The edi 


tors of Orpnance have commissioned 
the author to prepare this bibliography 


in the hope that it will fill the indicated 
n eds. 


The list 


where the infor 


books ; mpt to cover 


mation 1s a tilable to 


the public—general ordnance, artillery, 


irms, TOK kets, guided 


immunition, small 
| 
fire control, 


ehicles, trucks, ind 


missiles, nines, 
tanks and a 
the atomic 


Any att 


which 


urticles 


this and 


pertinent 


have appeared in in 


other technical journals ts impracticable 


for reasons of space, but it is obvious 


that a perusal of the files of OrpNANcE 


und similar periodicals will greatly 


further one’s understanding of the 


many phases of armament. 


Gratetul acknowledgment is made to 


Maj. Gen. R. C. Coupland. Director of 


Armament, United States Air Force, 


Mr. G t ta ist 


January-February, 1950 


John W. Coffey, professor 
ot ordnance, United Military 
Academy, West Point, N. Y., for their 


and to Col 


Mates 


advice and assistance 


Reprints of this compilation will be 


furnished without cost upon applica 


Editorial Ofhces, American 


Mills Building, 


tion to the 
Ordnance Association, 
Washington 6, D. C. 


The Absolute Weapon 
WEAPON 


Harcourt, 


Edited by 


Brace & 


Tue ABSOLUTE 


Bernard Brodie. 
Company, New York. (1946. 214 pages 
Not illustrated.) The atomic bomb and 
its consequences are appraised by a 
group headed by an experienced writer 
on military and naval affairs. 

ARMAMENT. By Louis 


New York. 


Informative dis 


AIRCRAFT 
Bruchiss. Aerosphere, Inc., 


pages ) 


(1945 24° 


cussion on bombs, cannon, ammunhi 


tion, armor, antiaircraft and aérial gun 


nery, and future weapons 


AMERICAN TANKS Tank De 


AND 
srrovers. By Elizabeth Mallet Conger 
Henry Holt & 
pany, New York. (1944. & 
Ilustrated.) * 
resen- ex 
reese 
presee- 


subject. 


Com 

S 

159 pages 

\ nontechnical 

tation of the 

Popular in style but 

quite accurate 
AMERICA 

By Bened 


Printing 


the Director of 
story of the Nation's production of 
n the First World War 


Gives a detailed pi f all Ar 


ordnanes 


in and some llied weapons. Dis 
cussion of nee als, difficulties, and 
the like. Many 5 


Aaentition: Irs Hi y 


and Use. By 


Devs 
MENT, 
Charl 


son, Jr., and 


iam Morrow 


and helptul tables. 


Suits, H. 


graphs, drawings, 
Appurp Puysics, C. G 


; 


Kirk Stephenson, Louis Jordan, and 
Brown & Com 


pages.) \ 


the divisions of the Na 


Edgar le Jones Little, 


pany, Boston 1948. 456 

history ol 

tional Detense Research Council han 

dling electronics, optics, and metallurgy 
ARMAMENT AND HsTory (second edi 
Maj Gen, I. I ( 

Scribner's Sons, New 

Not illustrated.) A 


writer on 


tion). By 


( harle $ 


(1945. 207 pages. 


prominent military aflairs 


discusses the major weapons of ail 


history, their use and their effects. Few 
technical characteristics, but much ord 
nance source material. 

Donald 


Brace & Com 


ARSENAL oF Democracy. By 
M. Nelson. Harcourt, 
New York 


A record ol 
mobilization in the Second World War 


pany, (1949. 439 pages.) 


industrial America’s 
which will serve to inform the civilian 
and the service ordnance planner 
ATroMi 
Bomes. By 
D. Van 
York 


enced writer on radiolog 


ARTILLERY ATromMi 
John Kellock 
Nostrand 


1945. 173 


AND THE 
Rob rison 
New 


pert 


Company, 


pages.) An © 
pie yet semitechnical 

hission 

By Karl K 
New 


physics of nuclear 

Aro! 
Jol n Wiley ind 
(1945. 50 pages A phy 


t 
report on 


Darrow 
York 


ist W 


ENERGY 
Sons 
a succinct iton 


, : 
ments. Technical in character ve 


SIM P{« is Ss ik sible te thi 
AToM! Ewercy por Muitrra 
Henry D Pris 


University Press, 


Poses. By Smyt! 

Prin cton 
254 pages.) The chairman 
ton’s department of phy 


Manhattan 


entihk 


I 
sultant to the District 
records the Ne knowledge which 


was the basis ol the atomic-Don b 


ect The history of the prov 
fhicia report of 
Corps of Engineers 
ATOMI 
By Ge 
WwW Leifson 
pany, New 


A technical 


Enercy in Was 
Hawley 
Reinho't Pul 
York. (164 


and 


ner G 


editor i physicist col 
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laborate in a popular presentation of 
the atom. Nontechnical, but covering 
most of the fundamentals. 


Automatic Weapons 

Automatic WEAPONS oF THE WorLD. 
By Melvin M. Johnson, Jr., and Charles 
T. Haven. Morrow & Company, New 
York. (1946. 643 pages.) Expanded 
from their “Automatic Arms” of 1941. 
detailed de- 


use of the 


Historical development, 


scription, instruction, and 


arms. Well illustrated and with many 
tables. 

Batutstics oF THE Futrure—With 
Special Reference to the Dynamical and 
Physical Theory of the Rocket Weapon. 
By Dr. J. M. J. Kooy and Dr. J. W. H. 


Technical Publishing 


Uytenbogaart. 
Company, H. Stam, Haarlem, Holland. 


(1947. 472 pages.) A completely tech 
nical treatment of the guided missile. 
The German V-2 weapon is thoroughly 
covered, with equations and calculus 
and with many diagrams. 

Bomes aNp Bomainc. By Willy Ley. 
Modern Age Books, New York. (1941. 
124 pages.) A concise and simple treat 
ment of the aérial bomb and its use. 
Various types are explained and de- 
scribed in a nontechnical manner 
Illustrated with drawings. 
\ Picroriat Dicest oF 


Her 


CARTRIDGES 
Saact Arms AMMUNITION. By 
schell C, Logan. Standard Publications, 
Inc., Huntington, W. Va. (1948. 199 
review of the 


A graphic 


pages ) 
shoulder and handguns 


“fodder” of 

depicted in 600. s« ile drawings, accom 

panied by short description History, 

lists, and tables. 
Cuemistry oF Powper aNp ExpLo- 

volumes). ™ 

By Tenney L. Davis 

John Wiley & Sons, Inc., 

New York 


1943. 216 and 19 


(two 


SIVES 


( IO4!I and 
I pages 
respectively.) Many ex 
plosives thoroughly and 
interestingly treated in a technical man- 


ner. Primarily for the trained chemist, 


the book contains much source 
bibliography 
reNTists. By Lincoln R 


John fT Burchard 


Company, Boston 


Compar S 
Thiesmever and 


Littl, Brown & 


pages.) Office of Scientific 


(1947. 412 


Research and Development work on 


256 


the selection of bombs and fuzes, 
amphibious trucks, some rockets, jets, 
and electronics. Few technical charac- 
teristics but a general discussion of 
lessons and trends. 

Rocket 


Pendray. 


AGE OF 
Edward 


Tue Cominc 
Power. By G. 
Harper & Brothers, New York. (1945. 
244 pages.) An authority expounds the 
theory and practice of rocketry, its his- 
tory, its present status, and its future 
possibilities. Semitechnical in type, it 
is illustrated with many drawings. 
Dawn Over Zero—Tue Story oF 
Boms. By William L. 
Laurence. Museum Press, Ltd., London. 
An_ experienced 


THE ATOoMK 


(1947. 251 pages.) 


writer who witnessed the desert test, 
Nagasaki, and Bikini explosions, gives 
a narrative account of his experiences. 
TERMS 


Dictionary OF ORDNANCE 


By H. 
lishing Company, New York. (1944. 


Strom. Frederick Ungar Pub 
. ’ 
207 pages.) Arms, ammunition, explo 
sives, and materials listed in English, 
French, German, Italian, and Spanish. 


Strategic Bombing 

Tue Errects of Strarecic BomBinc 
ON THE GERMAN War Economy. Com 
piled by the United States Strategic 
Bombing Survey. (October 31, 1945.) 


The this 


document is the appraisal of the rela 


main ordnance interest of 


tive importance oft various services and 
materials in the national production of 
ordnance 
AMMUNITION. By Maj 
John Wiley 
(1946. 412 
detailed in 
ll general 
! 


ELEMENTS OF 
Ohart. 
York 


basic text for 


Theodore & Sons, 
Inc., New 


Standard 


pages. ) 
struction in ammunition of a 
types. Technically yet simply presente: 
Profusely illustrated with photographs 
and diagrams. 

By Co 


John Wiley & Sons 


ELEMENTs OF ORDNANCE. 
Thomas J 
New 
The standard 
Milit iry 


struction in general ordnance. Dees not 


Hayes 
York 


textbook of the 


Inc., (1938. 7:5 pages.) 
Un ted 
basic in 


States Academy for 


inv automotive vehicle, save the 
Well 

AN ENGINEER’s 
rica Metuons. By Col. Leslie F. Simon 
John Wiley & Sons, Inc.. New York 
1941. 231 pages.) Prepared for the 


use of the Ordnance School, 


nk illustrated 


MANUAL oF Sratis 


Ah« rdeen 


Proving Ground, Md., for the instruc- 

tion of officers in the necessary mini- 

mum of statistical techniques. Charts 
and tables. 

EssENTIALS OF PRECISION INSPECTION, 

By Wesley Mollard. McGraw-Hill 

Book New 

York. (1944. 207 pages.) 

use 


Company, 


Instruction in the 
of modern inspection 
gages. 
EVOLUTION OF 


instruments and 
THE 
Naval 


Leslie 


ARMAMENT. By 


Frederick Robertson. Con- 
stable and Company, London. (1921. 
307 pages.) 


ordnance to 


Developments in naval 
and 


with 


1880 are described 


discussed in detail. Illustrated 


drawings. 

Tue Ficutinc Tanks Since 10916, 
By Ralph E. Jones, 
and Robert J. Icks. 


Company, 


George H. Rarey, 
National Service 


Publishing Washington. 


(1933. 325 pages.) The full story of 
and armored vehicles is 


early tanks 


told by three experienced officers. 


Technical characteristics of matériel 
are furnished. Well illustrated. 

Nain.—Tue In 
FLUENCE OI on War. By 
Hawthorne Daniel. McGraw-Hill Book 
New York. 206 


pages.) Six campaigns, from 


For WANT oF A 


LocisTics 
Company, (1945. 
1776 to 
1944, discussed from the standpoint of 
logistics. No technical ordnance. 
Guns, ALLIED AND Enemy. Hutchin 
New York and 
London. (1943. 64 pages—6o are illus- 
trations.) The artillery of World War II 


son & Company, Ltd., 


depicted in 100 photographs and 


diagrammatic drawings, with short 


descriptive text 


Antitank Warfare 
Lieut. Col. G. 


S. Field Artillery 


Harp Pounpinc. By 
W. D. Court, R.A. l 

Association, Washington. (1946. 137 
res. ) 


antitank 


cussed by 


pa The tactics and technique of 
warfare presented and dis 
a British officer with battle 
service and experience as an American 


] 


antitank school instructor. Historical 


summary, technical characteristics of 
intitank weapons and tanks, methods 
oT use 

Har 
By Maj 


fantry 


300K OF THE GARAND 
Julian S 


Press, 


HER s 
Hatcher. In 
Washington. 


Gen 


Journal 
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(1948. 300 pages. Illustrated.) A lead- 
ing small-arms technician recounts the 
37-year development of the U. S. 
Army's semiautomatic. Technical points 
of the and of 


weapons are well covered. Many tables 


Garand competing 
Harcuer’s Noresoox. By Maj. Gen. 
Hatcher. Service 

Company, Harrisburg. 


Julian S. Military 
Publishing 
(1947. 488 pages.) A great authority 
arranges his working notes of forty 
book 


and technical 


years in form. Combines exact 
ballistic 
tory and the personal touch. Illustrated. 
Warrare. By Col. 
George J. B. Fisher. McGraw-Hill 
Book New York. (1946. 


125 pages.) An objective appraisal of 


notes with his 
INCENDIARY 
Company, 


the incendiary bomb, its use in World 
War II, and its place in the future. 
Tue INpustry-OrpNaNce TEAM. By 
Lieut. Gen. Levin H. Campbell, Jr. 
McGraw-Hill Book Company, New 
York. (1946. 461 The war 
time Chief of Ordnance tells the over 


pages.) 


all story of our Ordnance Department 
and its work in World War II. Much 
United States matériel is described and 
discussed but without technical charac 
teristics. Well illustrated. 

Warrare. By 


Fuller. Infantry Journal Press, 


MAcHINE 
a A 2 


Washington. (1943. 257 pages. Not 


Maj. Gen. 


illustrated.) The leading exponent of 


military mechanization discusses the 


application of his theories through 1942. 


Rocket Flight 

MATHEMATICAL 
Fuicur. By J. Barkley 
R. Newton, and George L. Gross. 
McGraw-Hill Book New 
York. (1947. 276 pages.) Based on of 
National Defense Re 


with additional 


Tueory oF Rocket 


Rosser, Robert 
Company, 
ficial 


report of 


Council, and 
Fully 


is generally useful without using the 


search 
features technical, the narrative 
involved mathematics of the text. 
Mauser 
W.H.B 
lishing Company, Harrisburg 
NRA Library 


presentation of all 


RiFves Pistois. By 


Smith 


AND 
Military Service Pub 
(1940 
Book. ) 


models 


234 pages An 
A detailed 
of these famous and important arms 
Mauser history. Well illustrated. 
Naval By the Depart 
ment of Ordnance and Gunnery. U. S. 


Naval Institute, Annapolis, Md. (1939. 


(ORDNANCE 
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SIGNPOSTS OF THE 
FUTURE 


More than most professions 
the military is forced to depend 
upon intelligent interpretation 
of the past for signposts chart- 
ing the future. Devoid of op- 
portunity, in peace, for self- 
instruction through actual prac- 
tice of his profession, the soldier 
makes maximum use of his- 
torical record in assuring the 
readiness of himself and his 
command to function efficiently 
in emergency. The facts derived 
from historical analysis he ap- 
plies to conditions of the present 
and the proximate future, thus 
developing a synthesis of appro- 
priate method, organization, and 
doctrine. 

But the military student does 
not seek to learn from history 
the minutia of method and tech- 
nique. In every age these are 
decisively influenced by the 
characteristics of weapons cur- 
rently available and by the 
means at hand for maneuvering, 
supplying, and controlling com- 
bat forces. But research does 
bring to light those fundamental 
principles and their combina- 
tions and applications which, in 
the past, have been productive 
of success. These principles 
know no limitation of time.— 
Gen. Dovuctas MacArtruur. 











482 pages.) The standard textbook in 
basic general ordnance at the U. S$ 
Naval Academy. Well illustrated 
Activities: Worip 
Adm. Bradley A 
Printing Office, 
The 


Navy's account of its weapons and am 


Navy ORDNANCE 
War, 1917-1918. By 
Fiske 


Washington. (1920. 323 


Government 


pages.) 


munition in the First World War. Many 
illustrations, notes, and tables. 

New AIR 
Joseph C. Boyce, editor. Little, Brown 


WEAPONS FOR WARFARE 
& Company, Boston. (1947. 292 pages. 
Illustrated.) A description of the work 
of those sections of the Office of Scien 
tific Research and Development, which 
dealt with fire-control devices, proxi 
mity fuzes, and guided missiles 

New Orpnance District 1N 
Il By Col. 
York Post, Army Ord 
New York 


A narrative history of the 


York 
Wortp War 
Mueller. New 


Association, 


Chester 
nance (1946. 
243 pages.) 
functions, experience, and problems of 
an Ordnance district in wartime 

NUCLEAR 
E, Lapp. Prentice-Hall, Inc., New York. 


(1948. 487 pages.) A logical and sim 


Raptation Puysics. By R 


ple interpretation of this difficult sub- 


ject. Somewhat unconventional in 


treatment. 
War. 
Crozier. 


York. 


THE Worp 
William 
Sons, New 


ORDNANCE AND 
By Maj. 


Charles 


Gen. 
Scribner's 


(1920. 292 pages. Not illustrated.) The 
First World War Chief of Ordnance 
presents the record of the Ordnance De 


partment for the war years. 


Small Arms 

Orpnance Went Up 
Roy F. Dunlap. Small Arms Technical 
Publishing Company, Plantersville, S. C. 


Front. By 


(1948. 414 pages.) An ordnance ser 
geant of wide experience appraises the 
small arms of the United States, 
Britain, Russia, Germany, Italy, Japan, 
and France. 
ORGANIZING ScrENTIFIC RESEARCH FOR 
War. By Irvin Stewart. Little, Brown 
&« Company, Boston. (1948. 358 pages.) 
The administrative history of the Of 
und De 


velopment (National Defense Research 


fice of Scientific Research 
Council). 

Tue Ortoww or Articvery. By Lieut. 
Col. H. W. L. Hime. 


Green & Company, New York. (1915. 
Not illustrated.) The 


Longmans, 
23! pages story 
of the development of artillery, projec 
tiles, and explosives to 1850. Detailed 
and over-all background view. 
Pisrois Revoivers. Volume | 
of the NRA Book of Small Arms. By 
Walter H. B. Smith. National Rifle 
Association and Military Service Pub- 


Washington and 


AND 


lishing Company, 


Harrisburg. (1946. 638 pages.) A 


modern and authoritative description 
und discussion of all important makes 
and models. Great detail is given for 
weapons and ammunition. Illustrated. 

Firearms. By Maj. 
John Wiley & 


(1945. 146 pages.) 


PRINCIPLES OF 
Charles E. Balleisen. 
Sons, New York. 
An arms expert presents an up-to-date 
technical guide to the fundamentals of 
the engineering design of firearms. Well 
illustrated. 

Tue Rirce ms America. By Capt 
Philip B. Sharpe. Funk & Wagnalls 
Company, New York Second 


edition. 782 


(1947. 


pages.) American sport 


ing and military rifles described and 


discussed, with their ammunition 


Large sections devoted to history and 
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development. Many tables, drawings. 
Volume II of the NRA 
Book of Small $y Walter H. B. 
Smith. National Rifle Association and 


RiPLes 


Arms. 


Military Service Publishing Company, 


Washington and Harrisburg. (1948 


546 pages.) Military rifles of all nations 
described and illustrated in detail. 


Main 


listed. 


characteristics of many sporters 
Ammunition described and illus 
trated. Historical development treated 

Lioguip-Fvue 
Dr. Robert H. 
New 


Illustrated. ) 


Rocket DeveLopMENT 
Rocker Researcn. By 
Goddard 
York. pages. 
Esther C. Goddard 


Pendray edit Dr.Goddard’s experiments, 


Prentice-Hall, Inc., 
(1945. 291 
and G. Edward 
1929-1941. Detailed and technical. 

Ro« KETS. By Dr Robert H. Goddard. 
Rocket New York. 


pages.) A leading experi 


American Society, 
(1946. 81 
mental scientist presents his conclusions 
on “a method of reaching extreme alti 
tudes” and on liquid-propellant rocket 


developments. 


Rockets and Jets 

Jers. By 
Zim. Harcourt, Brace & Company, New 
York. (1945 


story of the rocket and of jet propul 


RockKeETs AND Herbert S 


326 pages. ) The general 


sion—its growth, its trends, and _ its 
Illustrated. 
AND SPACE 


The Viking 


(1947. 374 pages.) The over-all 


future possibilities 
T RAVE! By 
New 


Rockets 
Willy Ley 
Ye rk 


story of the 


Press, 
' 
rocket as a weapon, as an 


industrial device, as a guided missile, 
as an agent of space travel. Illustrated 


John 


Brown & 


Rockets, Guns, TARGETS 
E. Burchad, 
( ompany, 
Not 


of the 


AND 
editor. Little, 


Boston. 1948. (482 pages 


illustrated.) Describes the work 


Othce of Scientific Research and 
Development in certain rocket bombs, 
recoilless and hypervelocity guns, and 
problems of target information and ero 
sion. Many technical characteristics are 
given 

Macuine Act 
THEIR 
Pou 


Brodie 


Sea Power IN THE 
Mayor Naval 


CONSEQUENCES ON INTERNATIONAL 


INVENTIONS AND 
rics, 814-194 By Bernard 
Press Princeton 
Not 
Naval ordnance developments, their use 


Armor 


Princeton University 


(1941 366 pages illustrated. ) 


ind eflects, are traced in detai 


shell, mines, torpedoes 
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submarines, and planes are discussed 
SHELLs AND SHootinc, By Willy Ley. 
Modern Age Books, New York. (1942 
223 pages.) The summarized story of 
artillery and artillery ammunition 
Simple and nontechnical. Illustrated. 
Smatt Arms Desicn aNp BALLIsTICs 
$y Townsend Whelen 
Small 


Publishing 


Two volumes. 
Arms Technical 
Company, 
Plantersville, S.C. (1945. 
pages.) A leading 
small-arms technician 
condenses many years of 
painstaking work. Weap 
ons and ammunition are meticulously 
covered. Illustrated 
Wor_p 
3ASI Miuitary SMALI 
Arms. By W. H. B. Smith. Military 


Service Publishing Company, Harris 


SMALL ARMS OF THE THE 


MANUAL of 


burg. (1948. Fourth edition. 500 pages.) 
The important rifles, pistols, machine 
guns, and submachine guns of twenty 


five nations are described and illus 
trated in great detail. 

SprincrieLtp Muzzie-Loapinc SHovt 
By Claude ( 


Francis Bannerman’s Sons, New York. 


DI ARMS Fuller 


(1930. 176 pages.) A full description 
of the flintlock and caplock muskets, 
’ 


carbines, rifles, and special models from 


1795 to 1565 

Marertacs IN Hemts 
PHERE Derense. By M. S. Hessel, W. J. 
Murphy, and F. A. 
House, New York 


The characteristics, use, and supply of 


STRATEGI 
Hessel Hastings 
(1942. 235 pages.) 
many ordnance materials is presented 


in narrative form, aided by graphs. 


Tue Srratecy or Raw ie 


Marertacs. By Brooks 


Emeny. MacmillanCom 


pany, New York. (1938 

pages.) An authori 
tative presentation ot the 
classes 


suppiy of many 


of raw materials and of 


their need in 
ordnanes 

ArmMorep Venicies. By 
Duell, 


York 


I ANK AND 
| Robert ] 
Inc., New 


’ 
An industrial 


Icks Sloan & 


(1945. 204 


and noted au 


thority on the design and production of 


these items writes of his experience 


wit American and foreign models 


[TEXTBOOK FirEARMS INVESTIGA 


STIFICATION, AND EVIDENCE 


TOGETHER WITH THE TEXTBOOK OF 
Pistots aND Revotvers. By Maj. Julian 
S. Hatcher. Small 


Publishing Company, Marines, N. C. 


Arms Technical 


(1935. 533 pages.) A leading firearms 


technical expert discusses the science 


of forensic ballistics. Combined with 
volume on “Pistols and 


And Their Use. Illus 


trated with photographs, drawings. 


his earlier 


Re volvers 


FrrearMs. By 
McGraw-Hill 
Book Company, New York. (1943. 175 


THERMODYNAMICS OF 
Clark Shove Robinson. 


pages.) An orderly and concise aid to 
the student and ordnance engineer. 

U. S. Rocker Orpnance—Deve vop- 
in Wortp War II. Of 
Research and De 


velopment. Government Printing Office, 


MENT AND Ust 


hee of Scientific 
Washington. (1946. 57 pages.) 


Unirep Srares Srratecic BomsBinc 
Survey—Over-aLt Report, European 


War 


its bombing 


( 1945.) The Air Force story of 


mission in Europe—an 
appraisal of objectives and results. No 
detailed characteristics of ordnance, but 


a picture of ordnance logistics. 


War on Wheels 
War 
oF AN Ipga. By Capt. C. R. Kutz. Mili 


on Wueets—THE Evotvution 


tary Service Publishing Company, 


Harrisburg. (1940. 245 pages.) Pri 
marily the consideration of the armored 
infantry. Self 


car and motorized 


propelled artillery, armored trains, and 
tanks are included 

Weapons or Wortp War IT. By Maj. 
Gen. G. M Van Nostrand 


Company, (1947. 317 


Barnes. D 
New York. 
pages.) American arms and ammuni 
tion (produced by the Ordnance De- 
partment) are discussed. Each is briefly 
described and its chiet technical charac- 
teristics listed 
Wuat THe Citizen SHoutp Know 
r Mopern War. By 
Pratt. W. W. Norton & Company, New 
Yu rk 


or military 


Fletcher 


(1941. 184 pages.) An authority 


ind naval affairs writes in- 
formatively on modern weapons 

KNow 
Weapons. By 
Norton 


1 - 
York. (1641. 252 


Wat tHe Cirtrzen SHOULD 
ARMS 
Hicks. W. W 

New 
pages.) An experienced ordnance writer 
Bie 


Qo)ur 
James I 


Company, 


ABOUT AND 


Maj 


resents a backgre und digest oO 


irms for the layman. Illustrated 
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FOR THE RECORD 


In a recent issue of the Saturday 
Evening Post, W. S. Dutton, writing 
about the great service of the Du Pont 
Company to the national defense of 
the United States referred to the fact 
that, several years after the First World 
War, the company was asked by the 
Government to continue in the peace 
time development and production of 
smokeless powder. At that time the 
company officials were inclined to drop 
smokeless-powder production alto 
gethe r. The reference, of course, was to 
an historic appeal to the company 
twenty-six years ago by the then Chiet 
of Ordnance of the Army, the esteemed 
Maj. Gen. C. C. Williams. 

When the Nye Munitions Investigat 
United 


Senate, with the help of its counsel, one 


ing Committee of the States 
Alger Hiss, was battering away at the 
national defense of our country in 1934 
1935, Wwe quoted General Williaras’ let 
In line with Mr. Dut 
think the 


letter should now be published in full. 


ter frequently 
ton’s timely reference we 
Here it 1S 

May 3, 1923 
Mr. I: 
Presider 
W ilmi 


My 


January-February, 1950 


and that company is 


pursue its 


that I hear, your 


going to ancient course ur 
changed 
best 


wishes 


With very 
Sincerely yours, 

Cc. Cc. Wu 

Vay yr tree 


Chief of 


Ordnar 


Williams’ 


And how fortunate we 


General words were in 
deed prophetic! 
all are that the company officials ac 
ceded to his appeal. What a calamity 
it would have been had the Nyes and 
the Hisses frightened the compan: 
wway trom powder production. Its vast 
resources of brain power kept available 
tor patriotic purposes was a major tac 
tor of our victory in the Second World 
War. Williams did a 


thing in so expressing himself. The Du 


General noble 
Pont Company, by its patriotic response, 
helped to bring peace to the world and 


Victory to our forces 


RECOILLESS RIFLES 


For the design and development of 
the wonder rifles of World War II, Dr. 
William J. Kroeger and C. Walton 
Musser, Frankford Ar 


senal, Philadelphia, Pa., have been pr 


employees of 


sented with recently issued patents for 

Army's 57-mm. and 
The | 

W. E. Becker, 


the arsenal 


the -s-mm. re 


coilless rifles. resentation was 


made by Col command 
ing ofhcer of 

These 
eflect by 
the Rhine 


and 


rifles were used with deadly 


intantrymen ross 


storming i 


and by troops in Okinawa 


other Pacific islands. It is rather 


fantastic to believe that the 57-mm 


} 


rifle, weighing less than 45 pounds, 


and the 75-mm., weighing less than 11 


pounds, have the same destru 


could 
tive power and accu guns weigh 
mg atonorr 


The 


thes« 


story < 
rifles is 
weapons themselves In the 


of 1943 the Army realized that our in 


fantrymen needed effective weapons 


asily carried through the 


The 


that could be 


jungles and over rough country 


rifles had to be much lighter than stand 
ard artillery pieces but had to have the 
same accuracy and firepower. It is a 
well-known fact that the principal limi 
tation on weight of an artillery piece is 
placed by the need to overcome the 
eflects of recoil. Previous attempts to 
produce recoilless weapons (¢.g., the 
Davis gun of World War I) resulted in 
weapons which discharged missiles to 
the rearward. These weapons were not 
given acceptance because of their dan 
ger to friendly troops. 

When it was reported that the Ger 
mans had been able to counteract re 
coil by ejecting gases to the rear, the 
Chief of Ordnance presented the prob 
Frankford 


duce such a weapon. In approximately 


lem to the Arsenal to pro 
six weeks Dr. Kroeger and Mr. Musser 
were hring the first rounds in an ex 
This 
closely a 


added 


perimental recoilless rifle. crude 


weapon resembled very steel 


stovepipe with a few flue 


handles. 


Much of the experimental work was 


carried on in a field instead of a lab 


oratory, and Dr. Kroeger and Mr. Mus 
ser often protected themselves behind 


huge piles of dirt when the guns were 


fired, aiming and observing through a 


series of mirrors. Tireless effort, how 


il mm 


ever, finally produced the first 


recoilless rifle. 
DEFENSE AGAINST A-BOMB 
The 


scribed, in a recent announcement of its 


Atomic Energy Commission ce 


Division of Biology and Medicine, the 


effects of the explosion of an atom 


urea and the 


problems that we uld en 


bomb ina metropolitan 
civil-defense 
sue. Suffice it to say that an A-bomb 
dropped on the Nation's Capita is on 
any other metropolitan target that 
utiomi-<cra Wartar to be 


The 


remedy suyy ‘ " the 


is the way 


fought would do terrif i 


principal 


Commission 1s dispe words 


ot the Commission's announcement 


‘It must be regarded as probable that 


fire will spread from the outside to 
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buildings which have been opened by 
blast and that, in the absence of fire 
fighting, their contents will be de 
stroyed. In consequence, valuable rec 
ords or microfilm copies should be re 
moved to storage vaults 

“The hard fact is that a shelter sys 
tem, while saving the lives of the per 
sons who take shelter, does not guar 
antee the resumption of vital functions. 
For example, in the event of an at 
tack upon the Atoniic Energy Commis 
sion Building, the building would be 
completely destroyed, and following the 
attack those who emerged from the 
shelter would be quite helpless to carry 
on the far-flung operations of the 
atomic-energy program. 

“The alternative to the shelter sys 
tem—and an alternative which not only 
saves the lives of key personnel but also 
permits at the same time a continuance 
of the vital 


governmental operating 


functions—is dispersal. The problems 


which it presents—-physical, financial, 


and psychological—are obviously tre 
mendous and beyond the scope of this 
paper and the authority of this agency. 

“Long-range community planning to 
place projected hospitals, fire stations, 
and other essential emergency services 
in properly dispersed fashion should be 
encouraged. Routes available for emer 
gency evacuation should be planned. 
These may well provide effective fire 
lanes through areas now highly vul 
nerable 

“The attractiveness of the target van 
ishes with dispersal of some or all of 
the above-mentioned agencies. Scattered 
in the outskirts of the Washington area, 
with distances of perhaps two miles be 
tween targets, the agencies would have 
a fair measure of security because no 
single one of them would be likely to 
warrant the expenditure of a bomb. 


Also, and equally important, persons 
who live adjacent to the original area 
would be less in jeopardy because the 
enemy would seek his target elsewhere 
Hiroshima 


“From the experience at 


and Nagasaki it is clear that if an at 
tack comes to an unwarned population 
the most that can be expected of them 
will be that the uninjured will rescue 
those who are trapped or injured be 
f 


fore they are reached by fire. Because ot! 


the contusion and destruction which 
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will follow a bomb burst, general relief 


must come from the outside. Washing 
ton, if attacked, would look for help- 
that is, for workers, supplies, and equip 
ment—from its outlying undamaged 
ring and its suburban areas and from 
cities as distant as Baltimore, Philade! 
phia, and Richmond. Relief must be 
organized with this in view. Supplies, 
supplementary firefighting equipment, 
and new hospitals must be kept outside 
vulnerable areas.” 

It is a fair conclusion, we believe, that 
air power—for defense as well as offense 

aided by a vigilant radar warning 
system—is the dominant element until 
such distant date when our industrial 
and economic map will no longer con 
tain great concentrations of population 
Thus the A-bomb threat may get us all 
back more quickly to the soil—not a 
pun but a condition greatly to be de 


sired for the sake of national defense! 


ORDNANCE IN GERMANY 


How Army Ordnance policies in the 
American Zone of Germany are helping 
to get the native population back to 
normal peacetime balance is shown by 
a recent The Schwa 


bisch Hall Machine Shop at Esselingen, 


announcement. 


as is the case with other civilian facili 
ties operated by the Ordnance Automo 
tive Headquarters since 1946, has been 
turned back to the German owners. 
According to Col. J. E. 


who is in charge of such operations, the 


McInerney, 


shop has been used by the Army to 
manufacture critical items in the auto 
mobile rebuilding program which could 
not be secured through normal supply 
channels or by direct purchase. Some 
200 machinists and mechanics at the 
plant produced more than a million 
automobile parts during its operation 


Maj. L. 


center presided over ceremonies mark 


\. Stone of the automotive 


ing the return of the property to the 


German owners, with the burgomaster 
of Schwabisch Hall, representatives ol 
HICOG, and subpost officers attending. 
and 


He congratulated the members 


employees of the farm for their eth 


ciency and codperation in producing the 
items which kept the sedans and trucks 
flowing from the production lines of 


the six automotive rebuild units 


Return of the plant was made pos 


sible through the progressive rehabilita- 
tion of German manufacturing facilities 
and improved supply delivery to the 
direct operation by the 


point where 


Army was no longer necessary. 


UNDERSEA POWER 


Undersea warfare is a subject about 


which there is much concern—and 
properly so. Rear Adm. A. G. Noble, 
Chief of the Bureau of Ordnance, Navy 
Department, gave a crystal-clear analy- 
sis of it recently. He said: 

“As if in obedience to some unvary- 
ing universal law of balance or equi- 
librium, the submarine injects itself 
into the family of weapons to maintain 
reterence 


the level of the sea as the 


plane of sea power. In terms of alti- 
tude, sea power has extended its reach 
downward as well as upward so that 
the average is maintained, with many 
more attendant complications, about 
where the ancients saw sky meet sea. 
For certain tactical purposes, the fast 
schnorkel submarine, hard to detect 
undersea, matches the spectacular bril- 
liance of high-flying, speedy aircraft. 

“A great deal has been said about 
the error of insufficient emphasis on 
air power by some of the warring na- 
tions in World War II. Not enough has 
been said about emphasis, or rather the 
lack of it, on undersea warfare. 

“The United States was fortunate in 
that Japan failed both to counter our 
submarine activity effectively and to 
use her own submarines with expected 
eflectiveness Had the Japanese Navy 
been capable of doing either, the war 


in the Pacific would have been greatly 


prolonged. Germany made good use of 


submarines in both world wars for the 
record shows, especially in World War 
Il, that by 
denied the 
Decisive 


the Allies only at terrific 


means of submarines she 
Allies absolute control ot the 
seas control was obtained by 
cost in lives, 


man power, and economic debilitation.’ 





“National Defense Procurement 
Policies” is the title of a bro- 
chure containing papers pre- 
sented by authorities on the sub- 
ject at a recent seminar in the 
Pentagon, Washington. Copies 
are available to Association 
members upon application. 
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Superior Ordnance Saves American Lives 


NE and one-third million Allied patients were transporged by air from 
combat zones to hospitalization areas during the Second World War. Only 
forty-six patients died in flight. 

Air evacuation saved many lives through its speed. 

American Ordnance saved lives through its superiority. 

General of the Army Dwight D. Eisenhower is on record that “we were able 
to use machines and technology to save lives.” 

General of the Army George C. Marshall, in his final report as Chief of 
Staff, United States Army, gave us an indication of the number of American 
lives thus saved in pointing out that “as staggering as our casualties have been, 
the enemy forces opposing us suffered many times more heavily; 1,592,600 
Germans, Italians, and Japanese troops were killed for the 201,367 soldiers who 
died.” 

Sailors and Marines killed in action and subsequent additions from those 
originally listed as “missing” have brought our latest official figures under 
“killed in action” to the heartbreaking total of 313,000. 

General J. Lawton Collins, Chief of Staff, U.S. Army, explains the great dis 
parity between American and enemy losses under “killed in action”: “The 
logistical superiority in mobility and firepower provided by our science-industry- 
military team kept our battle-death toll down to only twenty per cent of that 
of the enemy’s, even though we conducted operations all over the world—often 
with strategic inferiority in numbers of troops.” 

“Logistical superiority in mobility and firepower” is due fundamentally to 
superior ordnance—both in quality and in quantity. 

Assuming equality in numbers of troops and no more than equality in mo- 
bility and firepower, our battle-death expectancy might well have approached 


the enemy’s horrific total 1,592,000 


Actually, our total was 31 3,000 


Difference due to logistical superiority in mobility and firepower 1,279,600 

Honorable Louis Johnson, Secretary of Defense, points out that the United 
States and all those people whose stake in peace and freedom is identical to ours 
and who are more than likely to be aligned with us in any future conflict may 
still not have the advantage of superiority in numbers. 

Secretary Johnson comes to the conclusion: “We must accept the fact that 
those who produce munitions vitally contribute to victory. .. We must make 
sure that the deficiency in man power will have its compensations in the 
superiority of our weapons, our skills, our facilities, and our industrial potential.” 

In order to avert a Third World War, we must picture its possibilities and 
prepare for its eventualities. 

In any event, we shall unquestionably find that “superior ordnance saves 


K wate 


President, American Ordnance Association 


American lives.” 
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e AT BOSTON, MASS., November 3rd 
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feature of 


‘ 


the Yankee its annual fall meet 


which was an aiter- 
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first visit with the Yankee 


the Second World War 


address by James I presi 


American Ordnance 


ore 





first time 
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marked the 
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Ord 
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active 
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yperation and 


H. Deitrick, ce 
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industry can help to prevent future wars 


by convincing any would-be aggressors 
that our industry can and always will pri 

vide the technological and production ad 
vances which will make America’s fight 
ing torces the best-equipped in the entire 


world. Colonel Walsh was warmly ap 
plauded 

Among the honor guests and officers of 
the Post 


ing Colonel Walsh's 


seated at the head table dur 
address were Colonel 
Deitrick Le I. Ss “ ni ot the 
District and v 

& Webster, Inc., Bos 
ton; Lieut. Col. J. A. Finkel, deputy chic 
of the Boston Ordnance District; H. A 
W ansker, United 


mb 


Boston Ordnance ice 


president of Stone 


Carr Fastener Corpora 
Mass., and a vice-presi 
Post; G. P. Slade 
vidence, R. I, a 
Lieut. Col 


tion, Cambridge 
dent of the Yankee 
practicing att Pre 
vice-president of the ost 
4. Schomburg 


and engineering at Watertown 


director of research, de 
velopment 
Jefferson Electric 


Mass., and a vice 


Arsenal; J Brogan 
Company, Fal 

president of the Post; F. Carlstrom 
vice-president and 
Worcester Stamped 
Worcester Mass a 
J. S. Crawford, fe 
nance District, a 


Williams 


sociated 


general manager of the 
Metal 
Post director; Col 


Company, 


rmer chief, Boston Ord- 
Post director; Roy | 
executive vice president of As- 
Massachusetts and 
Lieut. Col. F. M 
production at 


Mar 


Arsenal 


Industries of 
a director of the Post 
lirector of 
Arsenal; and Dr. J. I 


Watertown 


Humphries 
Watertown 
tin, director of the 
Laboratory and a Post director 

Colonel Meyns 
and introduced Colonel Walsh as “one of 


presided as toastmaster 


he outstanding men in the history of 


Americar 


e AT NEW YORK, N.Y., on November 
4th, and at the United States Military 
Academy, West Point, November 5th, an 
Ordnance Production 


Engineering Con 


ference was held. Chairmen of the Techni 


cal Divisions and Committees of the As 
attendance The 
ly 


sociation were 
York session, ; he University ¢ 
presided over 


t he Association 


Harvey ( 
vice-presider 
directed the Divisions to 
high state « pertorman The honor 


guest was Secretary of the Army 


Hon 


sented v t t 


Gordon Gray. Reports were pre 
Divisions and 
strides 


Committees, indi he rapid 


beir £ n advancement | ord 
nance gineering 
of the onterence 


Military 
ening of November 41I 


ited States 


were guests of Maj 
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\ , 
Moore, Superintendent of 
ial committee re 
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ipal speaker 


January-February, 1950 


at the | 


Walsh, A. 


dinner 
James I 
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lay, November 
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Military 


laboratories 


The following « 
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r¢ Army football 
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discussion of current problems now be 


fore the Committee. On the following day 
15th the Shell Committee. un 
of Walter N. How 


Steel & Iron 


December 
der the chairmanship 
ley, president, Lansdowne 
Morton, Pa., met 


analysis of tech 


Company There was a 
large attendance for the 


nical problems now before that committee 


© AT PICATINNY ARSENAL, 
DOVER, N.J., November 3rd and 4th 
the Rocket Committee, under the 
manship of Edward A. Ash 

Mich., met to 
JATO's. A full 


and imstructive 


chair 
Detroit 


consider rockets and 


program otf interesting 


subjects was included i 


the 2-day meeting arranged by Col. J. P 


Harris, commanding officer at Picatinny 


4 total of sixteen papers dealing wit! 


various phases of the problen 


sented by representatives of 


services and American industry 


view of the Committee's work showed 
that forty-four important rocket problems 


had been completed for the Army and 


Navy 
mately 130 men 


and representatives 


since the last mec Approx 
ommiuttee 
services 
were in attendance 
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Department of Defense ; “Pricing Policy,” 


by J. T 
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Schneider, Chairman of the Joint 
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“Patents, In 
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American Ordnance Associa 
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Point, Md 


hundred members of the 


At Sparrows November 
17th 
Washington 


Bethlehem 


nearly one 
Post were the guests of the 


Steel Company at its famed 
urneyed 
They 


opportunity to see 


plant there. Members j from 


Washington by chartered bus were 


afforded an exce ptional 


the vast facilities of the Bethlehem Com 


any in operation. Officials of the company 


escorted groups of visitors through the 


huge establishment explaining the char 


acteristics of the wesses and 


rid’s leading 


equipment of one 


steel mills. The tour was arranged and 
lirected by Mr. Hobelman 
the Post and J. Dor 


tary-treasurer 


pre sident of 


ald Browne, secre 


e THE 
TRICT 


activated on July 


1242ND ORDNANCE DIS- 
PROCUREMENT UNIT was 
1, 1949, as a 


Springfield Ordnance Dis 


satellite 


group the 


trict after several months of intensive 
n the part of interested Ordnance 


Reserve officers | ri ld, Mass 


Reserve 
wward by 
deput 
Ordnance 


Reset 


tormer 


the S.0.D., and in 


themselves had considerable know-how ir 


wartime service witl 


Ordnance district operations 
First 
1949-1950 training 


Activation by the Army was 


finally obtained and the 


program was under way. Among other 


projects begun by the unit was a survey 


f the operations of the other Ordnance 


listricts concerning Reserve officer ac 


tivitie 
The 1242nd 


schedule with the 


began its new training 


September meeting 
unit meets 


these 


program the 


Under [ 


twice e% month. One of meet 


ings 1s to specific instructior 


Ordnance activities. The second 


meeting intly with the district 


units’ organization, the 
Springt Reserve 
Unit 

At the 


have a number 


is planned te 
ranking Ordnance 
industrialists lecture 
of Ordnance produc 
/ 


otheers 


procurement 
commanding of 
and Col 
Haskell 
Nc 7, ] } 


tion, both t 1 3-ds period 


tive duty over ksgiving weekend 


The 1242nd is on its way. Its staff, its 


members, and its adviser are active 


enthusiast! its training periods are in 


| interesting 


tormative 


even thinl 
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America 
at 1s 
1949 
> | Han 
tive Milwaukeear Mr 


} } tr 


ird of Cutler 


i 


nance Department. He was assistant Ord 


nance district chief at Chicago and a 


member of the Ordnance Claims Board 
for adjustment of contracts immediately 
following the war. He was a member of 
the Chicago Ordnance District's advisory 
board in World War II and a chairman 
Milwaukee of the 


Chicago Ordnance 


regional office 


District 


of the 


Mr. Bacon was active for many years 


in the Community Fund and had served 


both as director of the fund and chairmar 
of its initial gifts committee. He was a 
Milwaukee 
American Red Cross, and a director and 


Milwaukee Art I) 


was interested in many 


director ot the 4 hapter 
past president of the 
stitute. He chari 
ties, and a heavy contributor to deserving 
ones 

Mr. Bacon's contribution to Ordnance 
progress In War Was on a 


par with his other outstanding achieve 


and industrial life. He ex 
1 


ments in civK 


emplit n highest degree the attributes 


of good citizen and friend. His quiet pru 


dent mmpanionship will be 
misse 
cuted 
more 


nance trat 


@ RAYMOND M. ALVORD, president 
of the San Fr: o Post, American Ord 
died at his home in San 


1949 


nance Association 
Francisco on r 24 


grew 1 


Under his 
guidance membership 


and continued its activities with renewed 


vigor. | y an official of the General 

a distin hed 
sixty-siX years ag 

began his career with Genera 
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Atomic Energy 
- 


Atomic 


stop around the 








energy may someday propel supersonic bombers no 
world, according to a scientist from Oak Ridge 


Tenn. Andrew Kalitinsky, chief engineer of the NEPA Project 


a division of Fairchild Engine & Airplane Corporation, de 


clared that “atomic energy as a source of power for aircraft 


promises airplanes combining extremely high speed with almost 
unlimited range.” Mr. Kalitinsky pointed out that atomic power 


! that would not be consumed nearly 
high 


heat transfer, and weight of the shield 


offers fuels suc uraniun 


so fast as those in chemically fueled planes. He named 


operating temperatures 


ing needed to radiations as some of the problems et 


stop 
countered 


“The atomic aircraft will have to be designed to operate at 
I 


very high speeds to take full advantage of atomic power,” he 


predicted. “It 
extremely high landing weight since practically no fuel 


onsumed during flight ers will be 
nuclear 


will be a large airplane, and it will be designed 


Crew mem! 


far as possible from the reactor t 


harmful radiations.’ 


NEW RADIATION DETECTION DEVICE 


Production has started on a new type of radiation detecting 


and measuring device suitable for use by both military and civil 


defense organizations. As the first instrument of its type designed 


specifhcall field use, the device is considered a sig 


nificant radiological defense. It employs what 


physicists call an “ionization chamber,” not new in itself but 
new in this form cations for the device were drawn by 


the Army 


Intentionally 


>pecil 
Signal Corps 
made less sensitive than the Geiger counter, the 


new instrument is designed to detect and measure relatively 


large concentrations of radiation, such as would result from ar 
‘radiac set,” 


detection 


atomic bomb blast. The armed services call it a 


radiac being a coined word standing for “radicactivity 


identification, and computation.” Agencies other than the Signal 


among them the Atomic Energy Commission, the De 


Navy, and the Department of the Air 


Corps 
partment of the Force 
also are developing a variety of instruments for radiation detec 
tion to meet their particular needs. The over-all program among 


the military is codrdinated by the Armed Forces Specia 


Weapons Project 
The 


combat use 


instrument has been designed with an eye to 


It contains standardized components, 


poss 

will stand up 
under shock and vibration, and can be repaired easily in the 
field. It is a 


dimension, and weighs 10 pounds 


PROCUREMENT BOOKLET AVAILABLE 


} 


small instrument, 10'4 inches long in its greatest 


A new booklet describing how to d usiness with the U. S 
from the 


Printing Office 


Atomic Energy Commission is now available Super 
I 


Documents, U. S. Government 


Entitled “U. S 


intendent of 


Washington, D. (¢ Atomic Energy Commi 


Offices and Types of Con 


beer pre ared to 


sion Contracting and asing 


assist businesses 


modities Purchased 


iterested in selli prod used t national atomic-energy 


it 
program. It guidance of sma 
business conce 

} 


The booklet answers the questi ought for the 


January-February, 1950 


AEC? Who buys it? Where are the procurement offices located ? 
It contains lists of the supplies, materials, and equipment being 


purchased by or for the AEC and its contractors, and the ad 


} 


ilresses of the purchasing offices and agents. !t also cor 


structions on how a business firm may be considered t 


invitations to bid 
SECURITY STUDY 


re interest of continued uniform app 


ot the atomic-energy information w 
atom 
and the United Sta 

meeting at the Canadian Atom 


Ik River 


untiorn 


representatives of the energy 


anada, the ited 


common, 


Kingdom 


third declassificatior 


search Establishment at Cl Ontario, ¢ 


The three nations declassihic: 


now use 


termining what information arising trom the 


research and developmental work may be pt 
kept classined and restricted 
| 


information 1s to be 
guides were developed at t 
representatives of the tl 

1947 at Washington, D. ¢ and 


held at 


The u i€ 
meeting 


November 


second 


were 


meeting Harwell, England, in 


RAW MATERIALS CONFERENCE 


Eleven representatives from the United States 


3-nation technical conference on problems of 


and processing radioactive ores—the raw materi 
atomic-energy industry—held in London, England 


the United Kingdom, and Canada were repr 


pro 


ques and 


tates 


meeting The nferees discussed lems of 
analytical 


ores 


announce 

availability 
reign dist ition was ann 
shipments t 
} 


een ma 
resear therapy 
available 
These 
plications 

Arsenic 76 and 77, Bromir 
Carbon 14, (¢ 

lodine 131, Iron 55 and 59, Mercury 1‘ 
Potassium 42, Silver 110 and 111 


and Zine 65 


Approximately 


and 203 

Sodium 24, Str 
90, Sulfur 35 
cent of the f 
fields of 


ninety per reign 1s 


ments have been used in the medical 


physiological research. Research investigations are 


with such problems as studying the metabolism 


nucleic acids, and phosphorus-containing compounds, the 
of the thyroid gland under various conditions, and the 


production, absorption, and excretion of penicillit 


NEW SANDIA OPERATOR 


The U. S. Atomic Energy Commission has signed a c 
Western Electric 


aboratory at 


ntract 
with the Company for the 
Albuquerque N 


transterred from the 


operation of the 
Mex. The 


previous pp the 


Sandia I Sandia Base 


laboratory was 


University of California, to the Western Electri 
November 1 The 


31, 19 


new contract 1s effective 

cember 
The Sandia *n operated by the 

Calitornia since he University’s « 


ot the 





into em 
filty Hoot s = ching 
grouns rhs * 
the alt age 
Million> of 1 
{ sky 
For pilots, » posh careful t angs. Wee 
ol practic e, nours aying * formation plus 
jong Ye ars ol fi Yah qraining 
. { me 


Silk tumbling ¥ 
Lsol€ 


m pan 
moment o 


For cre — = ays of me cham 
« qune che sed 
rang” 


For t 
it mee 
ex yerrenc 
a perp 
ype noone 
~art e tha 
11s ‘ 0) wm cetulne ss 
seat. Ht the 


he 
ant - a 
an 


an 4 


nti 
weil o the ‘ 
. 1 ve new air ag 


and enginee 
rf TE *AM 


Ration 


LAND 





er 


POISON GAS AND MASS MURDER 

Tue Epitors.—Two points must be raised in contradiction to 
the position taken by Maj. Gen. J. F. C. Fuller in his article 
in the September-October 1949 issue of OrDNANCE 

1. In World War I, without notice, the Germans began using 
poison gas The Allies were forced to respond This response 
in kind, may be considered an immoral act, but some one much 
lower in rank than General Fuller would recognize the neces 
sity of such counteraction. In World War II the Germans, 
usually without warning, destroyed such cities as Rotterdam 
Le Havre, and Coventry, and aimed to destroy London and 
Antwerp. Military necessity dictated the destruction of German 
centers of industry 

2. The Germans, operating on a tribal superstition, destroyed 
six million Russians, Poles, and Jews as “lower races.” It would 
be interesting to see General Fuller's record of moral indigna 
tion at the time these wanton acts were committed or exposed 

It has long been felt among military men that a basic reason 
for Germany's military arrogance has been the fact that in the 
greater part of a century of military operations it was her 
neighbors, and not Germany herself, that suffered physical 
destruction. | n « of many who believe that, thanks t 
Anglo- Americar ategic bombing, we can look forward t 
many decades of peace from Germany as a result of this strategy 

BerN DiBNER 


mit ¢ nel, USAF 


@ General Fuller is against the wanton killing of civilians in 
war on moral and political grounds. He is not against the use 
of a new weapon against troops in battle. In World War I, gas 
was used only against military targets and not against civilians 

The question of retaliation for the German bombing of certain 
cities is answered in General Fuller's article in the issue men- 
tioned; namely, if we are fighting for justice we cannot resort 
to unjust acts even though our enemy do so, for then we would 
be brought down to his level and would be committing the very 
crime that we went to war to punish. 

The same answer is true regarding retaliation for the brutal 
mass murders by the Germans. Aside from moral grounds 
General Fuller claims it is poor political strategy needlessly 
to devastate a country with which we will later want to trade 
For example, we are now spending billions to rehabilitate 
Western Germany as bulwark against Communism.—Tut 


Eprrors 


SUBURBAN WAR PRODUCTION 
Tue Eprrors.—As a member of the 
ation | 

preparedness 

subcontracting 
Assuming t 

likely | 


cities li 

A number 
would not, or could 1 hold down a regular full-time 
T 


city war plant. Included ) s < teen-age students 
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METALWORKING 
MACHINERY 


Cold Headers for Bolts, Screws, etc. 








Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Special and Miscellaneous Machines 





WATERBURY FARREL 
FOUNDRY AND MACHINE COMPANY 
Waterbury Connecticut, U.S.A 








HOW YOU SAVE, 


Getting Drier Compressed Air 


@ Direct saving in the cost of cooling water saves the 
price of the Niagara Aero After Cooler (for compressed 
air or gas) in less than two years. 

Extra, for no cost, the drier air gives you a better 
operation and lower costs in the use of all air-operated 
tools and machines, paint spraying, sand blasting or 
moisture-free air g@leaning. Water saving also means less 
expense for piping, pumping, water treatment and water 
disposal, or you get the use of water elsewhere in your 
plant where it may be badly needed. 

Niagara Aero After Cooler assures all these benefits 
because it cools compressed air or gas below the temper- 
ature of the surrounding atmosphere; there can be no 
further condensation in your air lines. it condenses the 
moisture by passing the air thru a coil on the surface of 
which water is evaporated, transferring the heat to the 
atmosphere. It is installed outdoors, protected from 
freezing in winter by the Niagara Balanced Wet Bulb 
Control. 


Write for complete information; 
ask for Bulletin No. 98 


NIAGARA BLOWER COMPANY 


Over 35 Years 


Dept. O, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 


of Servewe m Industrial Air Engineering 








NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


Communications 





middle-aged and elderly people, and housewives—a number of 


whom would be able and willing to work part time, especially 


in a War emerge addition to those mentioned there should 


be a certain number uns<illed persons able to work full time 


who would be attracted by the opportunity of working near 


their homes 
ould not be too difficult to arrange 


* unused outbuildings, 


Locations for such 
In practically any su 
such as small barns, she 1 could easily be converted 


to workshops. Naturally, t { f products processed, as 


sembled, or 


little or no 


necessarily have to be simple, 
i 
labor 


type 


manufactured would 


There sl 
handled by 


be many 
this 


requiring mac yuld 


items, however, whi nicely 


of facility 
apparent advantages of such 


d. In effect 


It goes without 


a program, if suct it should 
oncentration of personnel 
that 


workers 


make available m« 
in crowded war seem logical to assume 


there w a group of 
other. All in all, it 


ly to turn out for 


» germ for an idea that 
firmed suburbanite, I 


energy and enthusiasm 
erage one hand and his 


lwelling number on the other. City people work in 


between the a 
city 
} 


pposite 


the city by ce whil iburban dwellers must work in 


the city 


entirely original, but I do 


1 15 
w rather than later when a real 


nection, I would suggest that 


assist in the establishmen 


areas surr 


shops in 


experience would no 


Government 


rent tor war 


ht even do that 


een in mind for years and is a sort 


received favorable impressions in 


onversations ng su nes with neighbors and residents in 


| mental note of suitable locations 


1 
locality 


activities 


SHOULD WE AID YUGOSLAVIA OR SPAIN? 


Tue Eprr United States Government send 


and material ri He is a Communist and a dictator, 


Wester 


money 


and is just as mn way of life as Stalin 


Are we against Communism because it is wrong or merely against 


Russia because she is big mpromised with Communism in 


today we are reaping 


too 


allying with Russia in ld War IT, an 
the bitter fruits of tl poli f expediency. Will Tit 
somedi ‘turn our bay pol foremost 

How can we supp ort Spain—a country 
that has a bloodstained re nunism and moreover 
a country that t egi k 1 to control the Medi 
sterranean and utherr li lo not wish to recognize 


Spain we to exchange ou 


surplus wh SI! 


largest sours 


Raltimore 
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Ahead of Schedule 


with equipment that’s ahead in performance 


Donena Dam in Oregon, begun in May, 1947, was con- 
sidered a big 34-year project. Good organization® plus 
job-steady “Cat™ DW 10s were twe important reasons why 
completion time was shortened by almost 12 months. 

Ten DW10 Tractors with No. 10 Scrapers spearheaded 
the “Caterpillar” fleet. Extended sides on the Scrapers 
enabled each to carry 11 borrow-pit yards. Averaging 
about 6 trips each on hauls over 4000 feet .. . including 
1500 feet of adverse grade to crest of dam ... these units 
moved some 570 cubic yards per hour — for a total of about 
10,250 yards per 18-hour day. Two D8s served as pushing 
units in the pits ... load time was less than a minute. Four 
additional DW10s worked on the fill, equipped with 
*‘dozers and pneumatic-tired tampers. 

These ree ords tell a story of speed, volume ~and owner- 
operator satisfaction. Project Manager A. H. Steiner says: 
“These units are unbeatable. Among their biggest features 
are their easy loading and ease of operation. Our bov sw ork 
nine hours a day and hardly know when lunch hour 
comes around ” 

Profit-making speed and volume, little or no interrupt- 
ing down time over long periods of operation, complete 
satisfaction — are the “end results” “Caterpillar” owners 
expect and invariably get. 


*U'nder the nam 
with the dinated fac i of tkinaon Co 
Construct ne r Conatructio o., and A 


nG EQUIPMENT 


CATERPILLAR 


. ° OTOR GRA ai canTHMOY! 
DIESEL ENGINES RACTORS “ GRADERS 


January-February, 1950 





LOOK UNDER THE HIDE 
OF THE “CAT” DW10 


A. ALL-“CATERPILLAR” BUILT. Undivided manufacturer 
responsibility! Engine, transmission, clutch and final 
drive—all are 100°), “Caterpillar” built and de 


signed for each other 


B. QUALITY BUILT. Typical of the quality designed 
into the DW10 is the constant-mesh, easy-to-shift 


transmission 


C. SPEEDS UP TO 245 MPH. Three complete ranges 
of speed are available with e choice of final drive 


gears 


D. EASY SAFE OPERATION. Four-wheel stability; hy 
draulic booster steering; selective-acting air brakes 
on the DW10 and trailed unit; hydraulically con 
trolled spring-mounted seat and unexcelled visibility 


E. EASY TO MAINTAIN. “Caterpillar” has always de- 
signed for ease of service. Fuel injection equipment 
that can be replaced like spark plugs, with no 
adjustments required; a metallic-lined double-disc 
flywheel clutch that can be removed without dis- 
turbing engine or transmission—these are just two 
of many reasons why owners report full satisfaction 


SEND FOR LATEST BOOKLET 
“The ‘Caterpillar’ DWIO in Action” 
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Now...another example 
of the excellence of 











Shelby 
Seamless Tubing 


for mechanical and structural applications 


@ When a large southwest supply company’ surveyed 


the field of possible materials with which to build its new 
portable drilling rig, the prime requisite in its design and 
Structure was maximum stre noth with minimum weight 
This naturally led to the choice of Sueisy Seamless Steel 
Tubing 

Not only is the entire structure of the rig mast fabricated 
from Surtay Seamless Mechanical Tubing, but the hy 
draulic cylinders which raise and lower the mast, as well 
as the Kelly are 100% Suetsy Tubing 

This is but one instance in which a user has been able 
to doa complet job and make a better pr duct — witl 
Suecsy Seamless Mechanical Tubing. There are innumet 
ible other cases all proving the superiority of tt bular 
seamless steel for an infinite variety of machinery and 
equip nt parts and structural applic ations 

Made by Nationa Tube ¢ ompany the world’s largest 
manufacturer of steel tubular products—Suecsy Sea less 


is obtainable, in addition to round, in square, rectangular 
und other special shapes in any commercial size from 
%& to 10% inches OD, and in wall thicknesses f1 
to 1.500 inch cold drawn und in 

grades and anneals. Our engineers will 


b glad to mak recom 
on your part lar re ' 


m .035 inch 
re of steel 


ions base 


*Name upon request 


NATIONAL TUBE COMPANY, PITTSBURGH, PA 
TUBING SPECIALTIES DIVISION 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Book Reviews 


Review Staff 


Bric. Gen. Donatp ARMSTRONG, military historian, lecturer, 
author, manufacturer, Burlington, N. J 

Cor. Georce S. Brapy, consulting engineer, author, editor, 
Washington, D. C 

F. W. Foster GLeason, military historian, ordnance analyst, 
editor, Washington, D. C. 

Lieut. Cor. Catvin Gopparp, small-arms authority, Tokyo, 
Japan 

Lreut. Cot. Mervin M. JoHNsoN, Jr., automatic arms expert, 
inventor, author, New Haven, Conn 

Bric. Gen. R. H. Somers, engineer, author, editor, Dover, N. H. 

Cot. THomas K. VINcENT, artillevist, engineer, author, Aber- 
deen Proving Ground, Md 

Dr. Joun J. O'Connor, educator, author, editor, Washington, 
~ 

Cot. PHup ScHWAaRTZ, author, air ordnance expert, Head 
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quarters, United States Air Force, Washington 
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Global Mission. By General of the Au Force 
Ne w York Harper 
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United States Air Fo fr its beginning 


Arnold. 


& Brothers. 626 pp. $5 
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may 
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Tough, Flexible... Built for 
RUGGED SERVICE... 


Here’s 


RADIO SHIELDING 


that keeps 


POWER IN— 
TROUBLE OUT! 


If your specifications call for radio shielded 
ignition harness, it will pay you to investigate 
this outstanding development by Breeze. 

The readily-detachable, “unit-leads” give the 
highest shielding performance of any currently 
used lead (over the broad band of 0.1 to 1000 
megacycles). They also provide unprecedented 
protection against abrasion, ozone cutting, 
gases, and solvent oils likely to be encountered 
in service or overhaul. 

Re-wirable leads also designed and manu- 
factured to your requirement. Write for de- 
tails. Take advantage of Breeze experience in 
every type of shielding problem. 





Cable through elbow svur- Lead more flexible thon Moulded terminal end bonded 
rounded with rubber com- stondard conduit. Gives te internal cable. No opening 
position, bonded te cable highest shielding of ony cur- ot either end fer liquids or 
and elbow Cable maintained rently used lead over bond gases to enter Terminal merely 
concentric within elbow of 0.1 te 1000 megacycies. “plugs in’’ to harness 


throughout. j 








1 


Ceramic insulator fits tightly Protective synthetic rubber Boll-seot ferrule for ef- 

| <-— over compressible, moulded cover, bonded to shielding ficient connection. Fer- 
rubber terminal end, which ond ferrules, is resistant to tule sweged over syn- 
is bonded cround threaded oils, greases, solvents, heot, thetic rubber sleeve and 
fitting soldered te cable and ozone from the propel- bended. Cless 3 fit on 
Termino! spring screws on ler. Entire lead is a leok- hold-down threads. 
fitting, retoins insulater. proof, unit structure. 


\ 4 
\ 
ACTUATORS: Al! types, SPECIAL CONNEC. “AERO-SEAL” Hose 
TORS for advenced Clomps. Vibration proof, 


sizes. Completely engi 
€ a R PO g AT j oO wh Ss 1 oe neered contro! systems electronic equipment vniform clamping, vee 
, c. Above: Main londing Ponel types, secled agoin ond again. Cod 
geor actuator, Fair types, etc., designed to mivm pleted or stoin 
child Pocket. requirements. lees steel. 

















41D South Sixth Street Newark 7, New Jersey : ’ 
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\NN ARBOR 


the governor that 


OUST 


of automotive 
vehicle operation 


The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


A poll of 180 such fleets shows actual 

savings as follows: 

General maintenance 

Engine repair 

Tire maintenance 

Insurance 

Lubrication 

Fuel 

Brake maintenance 

Accidents 
Other King-Seeley automotive in- 
struments with long successful service 
records include: 


© Telegages—Fvel level, oil pressure and 
water temperature 
© Ammeters © Speedometers 


Specify KS control instruments 
for greatest effectiveness and 
economy of automotive operation 


“Nunc-SEELEY 
(ORPORATION 


MICHIGAN 


PLANTS N 


ANN ARBOR + GRAND RAPIDS + YPSILANTI 


—e 





* Book Reviews 


Assistant Chief of the Air Corps.” Holding the rank of colonel, 
he was probably the youngest officer with that rank at the time. 

Before retiring in 1946 he saw our air arm grow from almost 
nothing into the “mightiest Air Force the world had ever known 
and [he] had seen some of the world’s finest airplanes developed 
and tested and tried out in battle.” No other living person shared 
an equal part in its growth. For this reason alone, the book will 
be of enduring value 

In the fall of 1917, General Arnold was instrumental in the 
development and testing of two pilotless aircraft. The final pr 
totype was a weapon which compared favorably with the German 
V-1 of World War II. Weighing about 300 pounds empty, it 
could be loaded with 300 pound high explosives and launched 
from a portable railroad track. Known as the “Bug,” its cost 
was estimated at about $400 in quantities. General Arnold himself 
sailed from the United States for France in October 1918 to 
interest General rshing in the weapon expected to pri 
duce a |: led 


he could show the 


years ahead of its time 


Throughout World 


air fore 
attack i 

tegic bombing 
cil 

bombers p 
bombing 

and th 

was just no 

General 
friend of 
Roosevelt 
significance 
There was 
1943 « 
Americans it 
to continue th 
they experienced tryi earlier durin 
switch to night bombing al Arnol 
ever, and, with the support of President R 
Marshall, was authorized continue his kind of |! 

Although bot » European and the Pacific theaters suffered 
from a shortage yombs during the latter part of World War 
Il, General Arnold does not mention this subject. One 
statements concerning bombs is particularly interesting 
cult to verify: “Eighty per cent of the damage done to the [Ger 
man] cities by the U. S.-R.A.F. offensive was caused not by high 
explosives but by fire bombs.” Toward the end of the war, by 
using the ton of bombs dropped on the target as the planning 
yardstick of accomplishment for strategic bombing, the General 
was really using an Ordnance yardstick to measure the 
plishment of air power 

During World War II, both Admirals King 
gested to General Art 
over to the Navy 
did not agree 
the unit 
only the l than the United States 
writes about tl ri ’ izhout it all, however 
still that feeling in n f f tl Army tl 


was a 
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AMERICAN ORDNANCE ASSOCIATION 
Book of the Month for JANUARY 


MY THREE YEARS IN MOSCOW 
By Lieut. Gen. Walter Bedell Smith 


A frank report to the American people by a top U.S. diplomat- 
soldier—U.S. Ambassader to Russia for three years, Eisenhower's 
Chief of Staff, and now commanding general of the First Army— 
teiling first-hand what he knows about Russia and the Russians. 
General Smith gives an understanding of the real Stalin, who the 
prospective successors to Stalin are, Russia’s rift with Tito, the , 
possibilities of war, Russia’s practices of deceit, and many inside glimpses of life in the U.S.S.R. 
The blunt, unvarnished truth by a man who has had intimate dealings with Russia since 1942. 
Retail price $3.75. To members $3.37. 





JANUARY CLEARANCE! 
While They Last!!! 


] 


THE AUTOBIOGRAPHY OF WILL ROGERS 
American Military 


Government (Holborn) Edited by Donald Day 


A thorough appraisal of a An informal autobiography by the beloved humorist and 
can Military Government by a keen observer of the American scene. Many of his comments 
close observer of AMG. Retail kabl ._ ’ 
Sean: To maniiess ne. are remarkably applicable today: : 

“Communism is like prohibition. It’s a good idea but it 
Bastogne: The First | won't work.” 
Eight Days 
By Col. S. L. A. Marshall. Retail 
$3.00. To members $1.98. 





“A difference of opinion is what makes horse racing and 
missionaries.” Retail Price $3.50. To members $3.15. 


Atomic Energy--Smyth 
Report 


Retail $1.25. To members $0.49. | The Old Breed 


Brave Men (Pyle) 


Retail $1.49. To members $0.98. THE OLD BREED History of the 1st Marine Division 


Capture of Attu By George McMillan 


Told by the men who fought | 7 Here is a top book about the Marine—how he 
there. Retail $2.00. To members | fought, how he lived and died, what he thought 
$0.98. | ah : about. An honest book about war—a book with 

. » more punch and guts than the last hundred his- 
Now Hear This (Motley and ones = toric al novels. Retail $6.50. To members $5.85. 
Kelly) 
The story of the Navy's ships, 
their operations, and their battles. 
Retail $4.00. To members $2.49. 

ORDNANCE BOOK SERVICE 

Down Ramp (Heavey) 705 Mills Building, Washington 6, D. C. 
The Army’s Amphibian Engineers 
—separate accounts of the rst to Please send me, postpaid, the following books :* 
6th Brigades. Retail $5.00. To | 
members $2.98. 


48 Million Tons to Eisen- 
hower (Leigh) 

How the matériel was supplied in 
the swiftest-moving war of all 
time. Retail $2.00. To members 
$0.98. 


Name 
Please print) 
City, Zone, State 


*! certify that | am a member of the A.O.A. 
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SHELL 
stength aluminum 
alloy .. . High resistence 
to corrosion... with 
surface finish. 


SCINFLEX* ONE- 
PIECE INSERT 
High dielectric strength 

. High insulation re- 
sistance 


CONTACTS 


High current capacity .. . 
Low voltage drop . Ne 
additional solder re 
quired 


. +» Offer you this 
IMPORTANT 
EXCLUSIVE FEATURE... 


OcKET 
PRESSURE TIGHT $ 
CONTACT ARRANGEMENTS! 


Outstanding design and fine workmanship, combined with 
materials that meet the requirements, assure the splendid 
performance of Bendix-Scintilla “pressurized” electrical 
connectors. These units include both pin and socket 
arrangements for a// sizes of contacts. 

W SCINFLEX dielectric matric! is a new development that 

ossures lied insert perf Wis ilable only in 

Bendix-Scintilia Electrical Connectors. 


PLUS ALL THESE OTHER FEATURES 


® Moisture-proof 

® Radio Quiet 

® Single-piece Inserts 

® Vibration-proof 

® Light Weight 

® High Insulation Resistance 

® Easy Assembly and Disassembly 

© Fewer Parts than any other Connector 
® No additional solder required 





Write eur Sales Department fer detailed intermatien. 


SCINTILLA MAGNETO DIVISION of 


eo NOoOIx 
SCINTILLA 


SIONEY, NEW YORK 


Export Sales Bendix international Division, 72 Filth Avenue New York 11, New York 


Book Reviews 


violate one of the fundamental principles of warfare by “scatter- 
ing airplanes all over the world.” It was “essential to mass the 
maximum number of heavy bombers possible for the destruc- 
tion of Germany” and “the maximum number of Superfortresses 
for the destruction of Japan.” 

This book appears to have been based largely on General Ar- 
nold’s diary. Its contents are therefore much more interesting 
than if the author had adhered closely to official documents. His 
selection of source material may account for his omission of 
These 600 


pages are crammed full of information on many subjects, includ- 


comments on the bomb shortage of World War II 


ing some of the circumstances surrounding the development and 
use of the atom bom! 


After a discussion of modern war and the various factors af- 
fecting it, General Arnold contributes this suggestion to our cur- 


rent national-defense discussion: “Let us give the United States 


the best, the most efficient, the most modernly equipped armed 


forces possible, using as determining factors, our foreign policy, 


and the capabilities and limitations of our most probable 


enemies.’ r. 2 


The Power of People. By Charles P. McCormick. New York: 
Harper & Brothers. 136 pp. $2 


MIULTIP! E management is a way of ensuring “employee par- 


ticipation.” McCort ‘ Company of Baltimore has used it 


successfully for seventeen years, and it has spread to 


many other corpor: e aut! 


or is president of the company 


that bears his name an riginator of multiple management as 


described fully in thi His earlier opus on this subject was 


written in 1937 when mt management was still having some 


growing pains. Now a fully tested system which ties all 
the elements of ar 1S! * t so that all personnel, both 


management at truthfully say t other, 


‘You belong 
rhe plan is a agement and labor openly trust 
ing one another a acceptance of the worker as a part of 


management. First, management appoints a junior board of 


executives to advise the rular board of directors. Provision is 


made for election and rotation of members of the junior board 


vy the members themse Similarly, a factory board of execu 


tives and a sales board are added; thus the operating ases of 


the business are represente 


Recognition and reward for suggestions come tl 


proved working conditions reased fits in which all the 


workers share, and tl lau of the coworkers. This small 


book contains together with the forms, 


sample by-laws und i } wards operate, and the most 


inspirational advice « g along in business that this re 


viewer has «¢ ntinued p. 276) 





THE HARVEY METAL CORPORATION 


Engineers and Manufacturers 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, ILL. 
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| PROCESSES | 


Specification 
RUST PROOFING CHEMICALS 


CHEMICALS FOR ALODIZING ALUMINUM 

= 

RUST REMOVING CHEMICALS 
“Deoridine™ 
“Deetine” 

PICKLING ACID INHIBITORS 
* Rodine™ 

for the Government 

and its contractors 


or call Ambler 0486—for full information on the products 
listed above. 


Write 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT CO. 


AMBLER, PA. 


tallurgical, Agricultural & Pharmaceutical Chemicals 














in ORDNANCE and 
CIVILIAN MANUFACTURING 


secify SHEFFIELD 


@ Single and multiple dimension gages and precision measur- 
ing instruments 





@ Automatic gaging, classifying ond segregating machines 
@ Production and toolroom form grinding equipment 

@ Gear burring, burnishing and chamfering machines 

@ Self-opening die heads, solid and collapsible taps 

@ Sheet metal dies 

@ Design and manufacture of all types of production tooling 


© Prime and subcontract manufacturing of parts, assemblies 
and complete units. 
5259 


for 


DATA 
on ony 
of dbove 


| 


What does Handling and 
. - 

Packaging Cost You... 
Anyone who attended the technical sessions and exposition sponsored 
by Wayne University and the Society of Industrial Packaging and 
Materials Handling Engineers in Detroit will need no reminding of 
the importance of this phase of business in present day production. 
The outstanding fact was that 
some SO of all productive labor 
on many products is occupied in 
handling and packaging. Here is 
cost control measure Number One 
Controlling costs can come only 
from sound planning and equipment 
to fit the job. Paramount in many 
packaging tasks are 
scales, the right kind. 
For 33 Years EXACT 
WEIGHT Scales have 
met the challenge of 
thousands of produc- 
tion lines. Appraise 
your handling and 
packaging then write 
for full details cover- 

ing your problem 


FXACT WEIGHT SCALES 
Lp 


THE EXACT WEIGHT SCALE COMPANY 


West Fifth Avenue, Columbus 8, Ohio 
Dept. W, 2920 Bloor St. W., Toronto 18, Canada 








@) 


TDhes emblem ON ANY 
PRODUCT STANDS FOR TWO 
GUARANTEES OF EXCELLENCE, 
ONE VISIBLE, ONE INVISIBLE. eee 


TDhe visible GUARANTEE 
IS EVIDENCED BY THE PLANT 
AND PROPERTIES THAT MAKE 
GULF ONE OF THE COUNTRY’S 
LARGEST PRODUCERS AND RE. 
FINERS OF CRUDE OIL. eve ese eas 


The Cnviitle GUARANTEE 
IS THE DETERMINATION OF GULF 
TO MAKE THE BEST PETROLEUM 
PRODUCTS THAT SKILL, SCIENCE, 
LOYAL EMPLOYEES AND ALERT 
MANAGEMENT CAN JOINTLY 


AC Hill \ kK. Cee Ce Oe® 6&9 Cee = ~e 
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Every letter you write is a picture 
of the man you work for. He'll 
always make a good impression, 
when you type it on an Underwood 
All Elect ric. 


And what makes Underwood All Electric 
letters look better? 


Simply this: Whether you strike a key 
firmly or lightly electricity controls the 
impact... to always give sharp, clean, 


beautiful, uniform HM presstons, 


Electricity does the fatiguing work 

lines up all characters with fine-watch 
precision. Electricity shifts for capital 
letters, back 


returns the carriage 


spaces, tabulates ...even 
and automatically 


line spaces. 


All Electric 


more accurately and makes your job 


The Underwood performs 


easier 


© 1940 


UNDERWOOD j 
AM LVCHIC ~ 


TYPEWRITER 


CHCZ r 


1S 


And. don’t forget, vou'll have RIMLESS 
FINGER-FORM KEYS 


designed, pleasing to the touch and so 


scientifically 


easy on the finger-tips 
So ask your boss to buy you an L nder- 
All Electric to 
his letters looking their best. And you'll 
be looking best, 


operating an Underwood All Electric is 


wood always have 


your too because 


never tiring 


Prove it to yourself... on 


work 


presentative today for a demonstration 


your own 


Phone your local Underwood re- 


or write to: 


Underwood Corporation 


Adding Machines 


Carbon Paper 


Typewriters 


Machines 


Accounting 
Ribbons 
New York 16, N. Y. 
135 Victoria St 
(Canada 
nd Service Everviwhere 


One Park Avenue 


nd Limited 
Toronto 1, 
Sales « 


1 nderwo« 


Book Reviews 

Why Not Load Your Own? Basic 
Handloading For Everyone. By Col. 
Whelen. Washington: 


Sportsman’s Press. 215 pp. 


Townsend 


criticism 
ms might wel 


nd Whelen’ 


wnse 


1 as factual 


1 Wheler 
| Whelet 
detailed the 


but 


cartridg 

as selected forty of our most popular 
varving in size from the .22 Hornet to the 
45-70. Describing of “roll 
-4 


ing yvour own « 


it even from the viewpoint of the ammuni 


step-by-step instruction is logical 


1 simple. Though ain 


is pac ked 


ved at the beginner, 


text with int 
most experienced ul 


distinguished 


oader 


The author epitomizes a 


career in weapons (and expenditure 
me hundreds of thous: 
and 


rget game } 


Tool Engineers Handbook. Edited by 
the Handbook the 
American Society of Tool Engineers. 
Frank W. Wilson, editor in chief. 
New York: McGraw-Hill Book Com 
pany, Inc. 2,070 pp. $15. 

To one who designed tools in the 

so-long-ago when a 4-H 


rule, and 


Committee of 


not 
pencil, a slide 
a reference book of handy tables 
nstitutec hi quipt fa de 
push 

odert liner 


uarterdeck t ! ld 
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Use the RIGHT CLEANING 








TOOL for Each Job... 


Cleaning is easier... and faster 
. when you have the proper 
tool for the job. And remember, 
time saved is money saved. From 
railroad tracks to hotel ball- 
rooms ... from machine shops 
to hospital operating rooms 
there's a Fuller brush especially 
designed to meet every clean- 
ing requirement. Whether for 
sweeping or dusting, for mop- 
ping or polishing, you'll find 
everything you need for effi- 
cient and economical cleaning 
in the Fuller industrial line. The 
Fuller line is the complete line. 


‘zee zi Phone your local Fuller Branch 


Office or write 








in Canada: 


Bodies & Hoists 
Transport Tonks 
Rood Machinery 


Heating 


Equipment 
Dehydrators 
Bottle Woshers 


Woter Systems 


THE. 


GENERAL OFFICES 





LTB TY = 


7 


& 


—_— © 





3585 MAIN ST., HARTFORD 2, CON 


Fuller Brush Company, Ltd., Hamilton, Ontario 


PRODUCTS 


Serving the world 
with equipment for 


Better Foods 


Better Homes 
Better Roads 


Better Transportation 


CO. 


WISCONSIN 


MILWAUKEE 1} 
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AMERICAN CHAIN & CABLE 


BRIDGEPORT © CONNECTICUT 


FOR 
INDUSTRY 
TRANSPORTATION 
AGRICULTURE 


@C HAIN... Weed Tire Chains . Welded and Weld 
ec s American Chain Division 
ABLE..Tru-Lay Preformed Wire Rope and 
ACCO Crescent Non-Preformed Wire Rope 
American Cabie Division 
PRODUCTS trols, Fittings . Tru-Stop Brakes for Trucks 
and Buses 
. Automotive and Aircraft Division 
SCUTTING MACHINES. Wet Abrasive Cut 
Campbell Machine Division 
®CHAIN BLOCKS. and Trolleys 
Ford Chain Block Division 
@WIRE ROPE. Lay-Set Preformed Wire Rope 
Hazard Wire Rope Division 
@PRESSURE GAGES... Helicoid Gage Division 
* SAUTOMOTIVE EQUIPMENT. for garages 
and service stations 
Maniey Division 
@WIRE..Welding Wire, Shaped Wire, Manufac 
ACCO turer's Wire, Chain Link Fence 
Page Steel and Wire Division 
®LAWN MOWERS. Lawn Cleaners 
Pennsytvania Lawn Mower Division 
VALVES. Bronze, lron & Cast Stee! 
x» Btee! Reading Stee! Casting Division 
Malleable Iron American Chain Division 
A C: @®HOISTS AND CRANES..Wright Chain 
€ Hoists, Electric Hoists, Cranes 
@®BOLTS AND NUTS..Lag Screws and Forgings 
The Maryland Bolt Aad Nut Company 
@SPRINGS. Owen Springs and Usiw for Mat- 
treases and Furniture 
SHARONESS TESTERS..(“Rock well”) 
Wlison Mechanical Instrument Co., Inc. 
In Canada.. Dominion Chain Company, Ltd 
In England..British Wire Products, Ltd. 


— leas Chain and Attachments 
@AUTOMOTIVE & AIRCRAFT. Cable, Con 
ting Machines . Nibbling Machines 
Noaparel! Non- wwe wmed Wire Rope 
PN eonstenes R P&C Vaive Division 
Wright Holst Division 
Owen Silent Spring Company, tne 
The Parsons Chain Company, Ltd. 


GOVERNMENT FINISH SPECIFICATIONS 


and the Parker Products which meet them 


PARKER PRODUCTS 
Bonderite 100, 125, 160, 170, 180 


SPECIFICATION 
JAN-C-490, Grade | 
JAN-C-490, Grade I! 
Type 2 
Type 4 
Type 5 
Type 6 
JAN-L-548 
U.S. A. 57-0-7 
Type I, Class A 
Type !!, Class B 
Type ti, Class C 
U.S. A. 50-60-1C 
U.S.A 
Type | 
Type I! 
AXS 1245 
Navy Aeronautical M-364 


Parco Cleaner 350 

Parco Cleaners 250 and 260 

Parco Cleaners 210 and 220 

Parco Cleaner 101 

Parco Compound —Parco Powder 

Parco Lubrite 1, 2,3 

Parco Compound — Parco Powder 

Bonderite 100. 125, 160. 17 80 

Bonderite 100, 125, 160, 170, 180 

Parco Cleaner 250 

Parco Cleaner 260 
See JAN-C-4% 


Parco Compound -—-Parco Powder 


NAVY STOCK NUMBERS 


Compound Rust Preventative 52-C 
Compound Rust Preventative 51-C-15¢ 
( 
( 


PARKER PRODUCTS 


Parco Powder 

Parco Compound 

Parco Lubrite | ) 
Parco Lubrite | 


Compound Rust Preventative ‘ 

Compound Rust Preventative 5: 

Chemical Lubricating 
Compound 

Stain Jet Black 


51-C-1594-65 Parco Lubrite | 
B-56-8-490 Parcole 
52-R-47 


For information regarding other specifications write 


PARKER RUST PROOF CO. 


2165 E. Milwaukee 
Detroit 11, Michigan 
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Jobs like hauling high pressure spheres of liquid gas require the 

smooth-running dependability of Timken-Detroit Tandem Drive Units. 


Peace insurance begins 
on jobs like this! 


research, engineering and production have played a major 


The bigger they are—the transport jobs so vital today to 
America’s commerce and industry—the bigger the trucks 
it takes to get them done. Biggest of all, to you, is the 


power for peace this trend exerts: 


All the world knows that each super-truck is a potential 
military machine; that every big civilian transport de- 
velopment shows the way to bigger and finer military 
equipment; that every man-hour invested in such de- 


velopment strengthens America's defense capabilities. 


Wherever engine-propelled wheels turn, on the road or 
off, Timken-Detroit Axles continue unceasingly to prove 
themselves “The Accepted Standard” for heavy-duty vehi- 


cles of every kind. For more than 40 years, Timken-Detroit 


part in the progress of heavy transport—a continuing 


program of peace insurance! 


TIMKEN 
| AXLES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
| DETROIT 32, MICHIGAN 


\ —Saneeepted | | Standacd .__ A 


et eS TERED 





PLANTS AT. DETROIT, MICH. @ JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA,N.Y. @ ASHTABULA, OHIO @ KENTON, OHIO @ NEW CASTLE, PA 
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For Higher Scores at Skeet 


Lightning Speed... Target- 
Smashing Patterns with 


REMINGTON “SHUR SHOT” SHELLS 


The proof of any shell is the shooting. And lightning- 
speed Remington Shur Shot skeet loads give you the 
backing good gun-pointing deserves 

Instant ignition and blinding speed of the familiar 
green shell give you that extra split second to lead 
and swing. Remington Flat-Top Crimp eliminates 
blown patterns. Perfect patterns are yours shot after 
shot. Add superior wadding, perfect shot pellets, mini- 
mum recoil, improved wetproofing, smooth extraction 
and ‘‘Kleanbore’’ non-corrosive priming, and you see 
why so many skeet shooters rely on Remington shells. 
For free literature, write Remington Arms Company, 
Inc., Bridgeport 2, Conn. 


Remington 
quPOM 


“If It’s Remington — It’s Right!’’ 








Here's the new Remington “Sportsman-48” (Skeet Grade) 


Autoloading Shotg 





Handsomely streamlined. You'll go for the light recod 
smooth action. Fast handling, fost pointing, wperb 
balance. Gives natural swing, easy follow-through 
in 12, 16, 20 gouge 


Shur Shot,” “Kleanbore” ond “Sportsman” ore Reg. U. S. Pot. Off. 
by Remington Arms Compony., inc. Bridgeport 2, Conn. 
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® There's a CLEVELAND 
Reamer for every job. And 
every reamer that carries 
the trade-mark can be 
counted upon to finish the 
maximum number of holes 
at minimum cost. For peak 
performance, always 


specify CLEVELAND 
Twist Drills, Reamers, 
Screw Extractors, Arbors, 
Mandrels, Sockets, Mills 
and Counterbores. 


a @- iF‘i can! DRILL 
cote COMPANY 
ELAN of 9g? sore ames 














Manufacturers of over 360 
different products for home 


and industr) 


ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 





s 
v4 


Siena to ‘lis 
Armed Services 
and Agencies 
of Government 


‘i 


Industrial Explosives 
Chemicals 
Emulsihers, Detergents, 
Conditioning Agents, Specialty Chemicals 
Industrial Finishes 
Laundry Covers 


Activated Carbons for 
Liquid Purification 


ATLAS 


POWDER COMPANY 
Wilmington, Delaware 








ts ov pop- 
omplete radia mes tor 


Catalog iis! 
le 
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rs, trucks 


RADIATORS 
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Roughing cuts or precise finishing— 
TIMKEN’ bearings help handle both 


HIS Monarch 25” Model N 
engine lathe is used for both 
heavy roughing cuts and precise 
finishing. With Timken tapered rol- 
ler bearings throughout the head- 
stock, spindle accuracy is assured. 
And, because of their tremendous 
load carrying capacity, Timken 
bearings take the shock of rough 
ing cuts easily. 
The tapered construction of 


Timken roller bearings carries tre- 


NEW TIMKEN BEARING CUTS RUN-OUT IN HALF! 


Until now in ’ ro” beari 


bearing accur o imken offers ind 
hearing—fuice a r ute as the “Zero 
the new on < o” bearing is only 
ot the “Zero” bearing 


inch—ha/l/ ths run-out 


What an opport ity ) ? vufactur 


ng has been the last word in 


' Maximum run-out of 
"5 millionths of an 


of machines where 


mendous thrust as well as radial 
loads without deflection or end- 
movement and permits preloading 
to any desired degree. 

Timken bearings are manufac 
tured to extreme precision and fin- 
ished to incredible smoothness. The 
rolls and races are made of Timken 
fine alloy steel for toughness and 
case-hardened for exceptional re 
sistance to wear. The line contact 


between rolls and races provides 


th Double-Zero 


1 standard single 


information 


NOT JUST A BALL (> NOT JUST A ROLLER C—) THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL j 


AND THRUST 


maximum load-carrying capacity. 


No other bearings can give you 
all the advantages you get in Tim- 
ken tapered roller bearings. Make 
sure you have Timken bearings in 
all the machines you build or buy 
Look for the trade-mark “Timken 
on the bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio 


Cable address: PIMROSCO 


This symbol on 4 product mean 
sts bearings are the best 


eee 


IMKEN if . 


TAPERED ROLLER BEARINGS 


ty 
-{])~- LOADS OR ANY COMBINATION —6)- 





*KIGHT MALLARDS” 


by Hans Klethe r 


x a4 


before the brisk November wind. The hunters Gnge 


watch, grow tense, as one flock breaks forma- 


’ Sh > ger ; 
. £ e 5 5 
Vallards! Long echelons winging fast and high a 


tion. Framed in the reddening sky they wheel, FREE BOOKLET ABOUT SHOOTING 
then sweep down over the marshes in a low, 
straight glide. 


Write today for information on how to 
start a mile club in vour own Community 
A scene to thrill the sportsman’s heart! But it’s not --. how to teach your group to have more 
fun shooting a rifle how they can win 


Ranger Shooting Emblems. No obligation 
less and less plentiful. Sportsmen must act now to Address 


often seen today. In many places. game is getting 


Sportsmen’s Service Bureau 
preserve wildlife. You can help by limiting your bag Dept. D-1, Sporting Arms & Ammunition 
by joining and supporting local and national Manufacturers Institute, 343 Lexington 


Ave... New York 16, N.Y 


organizations for game conservation and restoration 


E. I. du Pont de Nemours & Co 











(Tric Explosives Dey irtment, 


Wilmington. 98, Delaware 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT SPORTING POWDERS 


World-famous since 1802 





